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APPLICATION






‘é Cnr North Road and Price Street
(Private Bag 90116)

Invercargill

Telephone (03) 215 6197
) Fax No. (03) 2158081
environment Southland Freephone No. 0800 76 88 45

SOUTHLAND
Application for Resource Consent For Office Use Only

This application is made under Section 88 of the Resource Management Act 1991 Received:

To: The General Manager Application No:

Envitonment Southland Job No:

Private Bag 90116 : .

I & Officer in Charge:
nvercargill

Full name, address and contact details of applicant (In whose name consent is to be issued)

Applicant New Zealand Aluminium Smelters Limited
Address Private Bag 90110, Invercargill

Attention: Kevin Duke E-mail: Kevin.Duke@comalco.riotinto.com.au
Telephone No: (__) (03)_218 5999 Fax: (03)_218 9747

Private Business

Signed K/(C}Z Date /9 /07,

(X{gr:;sz applicant or person authorised to sign on behalf of applicant)

Address for Service of Applicant (if different from above e.g. consultants)

Contact Name/ Agent

Address
E-mail
Telephone No: (__) ) Fax: (__)
i Private Business
NOTES TO APPLICANTS

a. The appropriate fee set out in the attached schedule must accompany your application. If, when your application has been processed, the
actual costs incurred by Environment Southland are different from the amount paid, you will be invoiced or refunded the balance.

b.  This form may be used for all types of resource consents for which Environment Southland (the Southland Regional Council) has
responsibility. For many types of activities, Linvironment Southland has prepared separate question sheets, which will assist you with the
preparation of the mandatory assessment of environmental effects. If the form has insufficient space, please attach additional pages,
including plans, as necessary.

c.  If your application does not contain the necessary basic information and the appropriate fee, Environment Southland may return the
application to you. Processing will not commence until a complete application is lodged.

d.  Section 128 of the Resource Management Act 1991 sets out the circumstances in which a consent authority may review the conditions of
a resource consent. Under $128 (1)(c) Environment Southland may undertake a review if the application contains inaccuracies, which
may materially have influenced the decision made.

e.  Inaccordance with S94 of the Resource Management Act 1991, an application need not be publicly notified if the adverse effects on the
environment are minor and if written approval has been obtained from every person who, in the opinion of the consent authority, may
be adversely affected by the granting of the resource consent (anless, in Environment Southland’s opinion, it is unreasonable to require
the obtaining of cvery such approval). Environment Southland provides a form “ Written Approval of a Potentially Affected Party”
to help you obtain such approvals. The documented approval of persons who could be adversely affected by your proposed activity
could assist your application, even if it is publicly notified. Please ensure that they sight your application in full

Application Form 2003) Environment Southland is the brand name

of the Southland Regional Council |




Please answer the following questions

1. Type of consent ~ please
tick the approptiate box(s)

2. Have you had a previous
consent for this activity

3. The names and addresses
of the owner /occupier
(if other than the applicant)

of any land to which the
application relates are as
follows

4. Location — the location to
which the application
relates is:

Application Form 2003)

Land Use Consents

extraction

D Dam
,:I River bed activity I:' Stopbank

(Including structutes)

D Tree planting

Discharge Permit

[ ] Toair

|:| To water

IE To land

Water Permit

l:l Dam water

I:] Take surface water

|:’ Divert watet

I:I Take underground water

I:] Use water

materials

[ ]
[ ]

Marine
farming

[]

Surface water
activity

Coastal
Occupy Disturb foreshote Deposit
|:| D or seabed EI substances
Remove natural Structures

:I Reclaim/drain
D Dischatge

Introduce plants D Other

v/

Yes No

Owners/Occupiet name and address

if Yes, state consent numbet:

94460

Telephone Nof(s)

Comalco New Zealand Limited

(04) 471 1527

PO Box 1665

()

Wellington

Fax

(04) 427 8081

Number ot name of house/street/road

Nearest locality (e.g. settlement)

South western end of Tiwai Peninsula

Near Tiwai Point

Nearest town

Map Reference (NZMS 260 Seties)

Bluff

At or about NZMS 260 E47;553:915

Legal Description

CT 11B 2686

District or City Council the property is located in

Invercargill City Council

Environment Southland is the brand name
of the Southland Regional Council




5. Description — a description
of the activity to which
this application relates is:

Discharges at the NZAS landfill:

a) To discharge onto or into land in circumstances which may result in
that contaminant (or any other contaminant emanating as a result of
natural processes from that contaminant) entering water; and, or

Note: a site and/or location ; . . , ’
b) To discharge from any industrial or trade premises onto or into land.

plan will be required to
accompany your application

6. Consents required from Consent required Authority
other authorities — the
following additional NIL
tesource consents are
tequired in relation Applied Yes D No D

to this proposal

7. Assessment of effects on the environment — Please attach an assessment of any actual ot potential effects
that the proposed activity may have on the environment, prepared in accordance with the fourth schedule of
the Resource Management Act 1991. See over for a copy of the fourth schedule.

Note: The council has additional question sheets available for various consent activities. These
question sheets will assist you with preparing an assessment of effects on the envitonment. For
activities with effects greater than minor the council will require a more detailed assessment.

8. Adjacent owners and NIL
occupiers — list the names
and postal addtesses of all
neighbours who share a
boundary with your
proposed consent activity:

>
9. Potentially Affected Parties  Yes E No l____| If yes, please list and attach approvals
- have you obtained written
approval from any potentially Invercargill City Council Historic Places Trust (NZAA)
affected parties?
Bluff Community Board Department of Conservation
Note: the Council may i
determine that additional Te Ao Marama Inc. Public Health South
approvals are required ol . . .
Comalco New Zealand Limited Royal Forest and Bird Protection Society
10. Other information — I attach other information (if any) required to be included in the
Application by the regional plan or regulations:
v

The following have been included with this application

A sketch of the locality and activity points.

Written approval from all potentially affected parties (Council forms and advice are available).

Payment of the required fee.

N LN

A plan of any structures for which the application is being made.

Application Form 2003) Environment Southland s the brand name
of the Southland Regional Council




Resource Management Act 1991
Fourth Schedule

Assessment of Effects on the Environment

1. Matters that should be included in an assessment of effects on the environment

Subject to the provisions of any policy statement or plan, an assessment of effects on the environment
for the putpose of section 88(6)(b) should include:

a.

b.

a description of the proposal:

where it is likely that an activity will result in any significant adverse effect on the environment, a

description of any possible alternative locations or methods for undertaking the activity:

(Clause 1(c) repealed by Resource Management Amendment Act 1993)

an assessment of the actual ot potential effect on the envitonment of the proposed activity:

where the activity includes the use of hazardous substances and mstallation, an assessment of an-

tisks to the environment which are likely to arise from such use: |

where the activity includes the discharge of any contaminant, a description of —

1. the nature of the discharge and the sensitivity of the proposed receiving environment to
adverse effects; and

il.  any possible alternative methods of discharge, including discharge into any other receiving
environment:

a description of the mitigation measures (safeguards and contingency plans whete televant) to be

undertaken to help or prevent or reduce the actual or potential effect:

an identification of those persons interested in or affected by the proposal, the consultation

undertaken, and any response to the views of those consulted:

where the scale or significance of the activity’s effects are such that monitoring is tequited, a

description of how, once the proposal is approved, effects will be monitored and by whom.

Matters that should be considered when pteparing an assessment of effects on the
environment

Subject to the provisions of any policy ot plan, any person preparing an assessment of effects on
the environment should consider the following matters:

any effect on those in the neighbourhood and, where relevant, the wider community including
any socio-economic and cultural effects:

any physical effect on the locality, including any landscape and visual effects:

any effect on ecosystems, including effects on plants ot animals and any physical distutbance of

habitats in the vicinity:
any effect on natural and physical resources having aesthetic, recreational, scientific, historical,

spiritual, or cultural, or other special value for present and future generations:

any discharge of contaminants into the environment, including any unteasonable emission of
noise and options for the treatment and disposal of contaminants:

any tisk to the neighbourhood, the wider community, ot the environment through natural
hazards or the use of hazardous substances or hazardous installations.

Application Form 2003) Environment Southland is the brand name
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SOUTHLAND For Office Use Only
REGIONAL File No:
. GOUNOIL Officer in Charge: —————

To: The General Manager WRITTEN APPROVAL OF A POTENTIALLY

Southland Regional Council ~ AFFECTED PARTY

f;g;iii?lgl SUl16 Approval by Person(s) Potentially Affected by an Application
for a Resource Consent

To be completed by the person requesting approval:

APPLICANT: New Zealand Aluminium Smelters Limited.

TYPE OF RESOURCE CONSENT: Discharge Permit for the discharge of contaminants onto or into land

(including in circumstances where contaminants may enter water) and/or Discharge Permit for the discharge of

_ontaminants from an industrial or trade premise onto or into land.

PROPOSED ACTIVITY: Discharge of waste materials (contaminants) onto and into land at an expanded

NZAS landfill over a 20 vear period. The source of the waste materials will be the NZAS operations and related

activities. and the dross waste powder that has been stored since the closure of the Haysom’s processing plant

LOCATION: Comalco New Zealand Ltd land (CT 11B 268) on Tiwai Peninsula at about map reference NZMS
260; E47, 553: 915.

To be completed by the person giving his or her approval:

Organisation: Comalco New Zealand Limited
Street/Road Address: Level 16. ASB Bank Tower, 2 Hunter Street
GPO Box 1665, Wellington

O I/we have sighted all the attached plans and supporting information for the above activity.
I/we hereby give approval for the proposal to be considered by the Council without public notification.

0 T/we understand that, if I give my approval, the Southland Regional Council shall not take into account any
effects that the proposed activity may have on me, when considering the application (Section 94(4) of the

Resource Management Act 1991).

Note: If you do not understand what this form is, or details about the application associated with this form,

do not sign it.
vl f."‘ﬁ-'bﬂ\ {,/%(( 1 /_’J\C ;i‘,‘_d:-';

(Signature) (Date)

g Yow Environment

Maviagn
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To: The General Manager ~ WRITTEN APPROVAL OF A POTENTIALLY

Southland Regional Council ~ AFFECTED PARTY

i:i‘:gf ?ﬁ 0HG: Approval by Person(s) Potentially Affected by an Application
il for a Resource Consent

To be completed by the person requesting approval:
APPLICANT: New Zealand Aluminium Smelters Limited.

TYPE OF RESOURCE CONSENT: Discharge Permit for the discharge of contaminants onto or into land

(including in circumstances where contaminants may enter water) and/or Discharge Permit for the discharge of

__ontaminants from an industrial or trade premise onto or into land.

PROPOSED ACTIVITY: Discharge of waste materials (contaminants) onto and into land at an expanded

NZAS landfill over a 20 vear period. The source of the waste materials will be the NZAS operations and related

activities, and the dross waste powder that has been stored since the closure of the Haysom’s processing plant

LOCATION: Comalco New Zealand Ltd land (CT 11B 268) on Tiwai Peninsula at about map reference NZMS
260: 47, 553: 915. ¥~ '

To be completed by the person giving his or her approval:

Name: K e / Q// 2¢
and/or Organisation: A/ z2 A4 S{_}m ﬂ}u\_/ F /e_}L 2P
Street/Road Address: C y A S(/ M)Z ’ {,fhj ,W’l 3 i

I/we have sighted all the attached plans and supporting information for the above activity.
I/we hereby give approval for the proposal to be considered by the Council without public notification.

0 I/we understand that, if T give my approval, the Southland Regional Council shall not take into account any
effects that the proposed activity may have on me, when considering the application (Section 94(4) of the
Resource Management Act 1991).

b recspll, aclmelyic) S i T car gy o P

Note: If you do not understand what this form is, or details about the application associated with this form,
do not sign it.

%—P}L_/gfg?

(Signature) (Date)

Mavagng your Environment
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. WRITTEN APPROVAL OF A POTENTIALLY

- AFFECTED PARTY

Approval by Person(s) Potentially Affected by an Application
for a Resource Consent

To be completed by the person requesting approval:
APPLICANT: New Zealand Aluminium Smelters Limited.

TYPE OF RESOURCE CONSENT: Discharge Permit for the discharge of contaminants onto_or_into land
(including_in circumstances where contaminants may enter water)_and/or Discharge Permit for the discharge of

ntaminants from an industrial or trade premise onto or into land.

PROPOSED ACTIVITY: Discharge of waste materials (contaminants) onto and into land at an expanded
NZAS landfill over a 20 year period. The source of the waste materials will be the NZAS operations and related
activities, and the dross waste powder that has been stored since the closure of the Haysom’s processing plant

LOCATION: Comalco New Zealand Ltd land (CT 1]B 268) on Tiwai Peninsula at about map reference NZMS
260; E47. 553: 915.

To be completed by the person giving his or her approval:

Name: @\c.a FERAN L) v e Aowen, A\ < By |
and/or Organisation: -~ Tt &k e e Tir oyl o LB gt & 4
Street/Road Address; (O ECyg ST TewVER cie, if C

@ VI/,wé have sighted all the attached plans and supporting information for the above activity.

@ L/pve hereby give approval for the proposal to be considered by the Council without public notification.

= Uswe understand that, if I give my appraval, the Southland Regjonal Council shall not take into account any
effects that the proposed activity may have on me, when considering the application (Section 94(4) of the

Resource Management Act 1931).

Note: If you do not understand what this form is, or details about the application associated with this form,
do not sign it.
\ e
B T v, Gi_ O

(Signature) (Dale)

: nwirorme,
Mavaging YU = ent
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50” T”M”D For Office Use Only
f RE a’ ONAL File No:
o COUNCIL S

o Tho Gene Manzger WRITTEN APPROVAL OF A POTENTIALLY

Southland Regional Council  AFFECTED PARTY

mﬁzﬁﬁ 90116 Approval by Person(s) Potentially Affected by an Application
for a Resource Consent

-.oe completed by the petson requesting approval:
PPLICANT: Now Zcaland Aluminium Smelters Limited.

VPE OF RESQURCE CONSENT:  Discharge Permit_for the dim;mmmmx_i@_mﬂ
acluding in circumgtances whete cou inants may_enter and/or Disc Permit for the di of

yntaminants from an  industrial or trade premjse onito OF into land.

‘ROPOSED ACTIVITY: Disc of ¢ matcrials (coutaminants) onto and into Jand at and
:ZAS landfill over a 20 year pgriod. The spurce of the wastc materials will be the NZAS opetations and related

otivitics, and the drogs wastc powder that has been stored since the closure of the Havsomn’s processing plant

OCATION: Comalco New Zealand Litd land (CT 11B 268) on Tiwai Peninsula at about map reference NZMS
60; EA47. §53. 913,

‘o be completed bv the persoy givine his of her approval:
amer REX. WiLeAM Pol bEY /CHMQMA,J\
od/or Organisation;_BAUEE CcOMMuUNITA TOARD

.meet/Road Address: GORE STREET B FF

» Afwe have sigited all the attached platis and supporting information for the above activity.
s Jjwe hereby give approval for the proposal to be considered by the Conncil without public notification.

. Hwe undetstand that, if 1 give my approval, the Southland Regioval Coupeil shall not take iito account any
effects that the proposed activity may have on ms, when considering the application (Section 94(4) of the
Resource Management Act 1991).

vote: Tf you do not understand what this form is, or details about the application associated with this form,
do not sign it.

m—@«/) 2§10 /2003
(Date)

(Szﬁwtm)

Mamq\V\@

your Evivironment
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CURRENT DISCHARGE PERMIT
(CONSENT NUMBER - 94460)






Application no. A1323 Consent no. 94460

SOUTHLAND REGIONAL COUNCIL

Private Bag 90116 Cnor North Road and Price Street

Telephone (03) 215-6197 Waikiwi

Fax No. (03) 215-8081 Invercargill
DISCHARGE PERMIT

Pursuant to Section 105(1) of the Resource Management Act 1991, a resource consent is hersby granted by the Southland
Regional Council

to NZ A SLimited (called the “consent holder”)
of Private Bag 90110, Invercargill
from 30 October 1995

PLEASE READ THIS CONSENT CAREFULLY AND ENSURE THAT ANY STAFF OR
CONTRACTORS CARRYING OUT ACTIVITIES UNDER THIS CONSENT ON YOUR
BEHALF ARE AWARE OF ALL THE CONDITIONS OF THE CONSENT.

DETAILS OF PERMIT

Purpose for which permit is granted: - To discharge contaminants onto or into [and including in circumstances
where contaminants may enter water,

Location - site locality :- Tiwai Peninsula
- map reference - E47:552:914
- receiving environment :- Land
- catchment :- Tiwai
Legal description of land at site :- The south western end of Tiwai Peninsula, near Tiwai Point, as shown

in application, Part CT 2A/78

Expiry date - 26 April 2006
SCHEDULE OF CONDITIONS
i, The types of materials to be deposited shall generally be as described in the application and the operation of the

landfill shall be in accordance with the Management Plan for the landfill, as amended from time to time.

2 The materials shall be deposited within the landfill boundaries as defined on the attached plan.

3. The consent holder shall estimate the amount and type of materials that have been deposited at the landfill at two
yearly intervals, with the first two yearly interval ending on 31 December 1997.

4. Stormwater within the landfill site shall be managed so as to minimise the production of leachate. In particular, the

consent holder shall:

(i) divert clean stormwater away from the Jandfill site;

(ii) within the landfill site, divert stormwater away from the tipping face;

(ii1) minimise the amount of uncovered areas and oversow areas that will not be worked for over 6 months; and
(iv) contour the cover material to prevent ponding.

Vi




Application no. A1323 Consent no. 94460

15

The consent holder shall monitor groundwater as follows:

®
(if)
(iii)

(iv)

in two bores north east (upstream) of the landfill site;
in two bores south east and two bores west (downstream) of the landfill site; and
by taking a representative sample from each bore and analysing for:

pH

total Kjeldahl nitrogen
total ammoniacal nitrogen
nitrate nitrogen

nitrite nitrogen

alkabinity

carbonaceous BOD;
potassium

boron

fluoride

sulphate

temperature

conductivity

total iron

manganese

vanadium

nickel

total petroleum hydrocarbons
weak acid dissociable cyanide
naphthalene

anthracene

phenanthrene
fluoranthrene

the samples shall be taken once in each quarter for the first calendar year from the commencement of the
consent with the frequency being assessed annually. The monitoring frequency may be changed to a
minimum of once every two years with the approval of the Council’s Director of Planning and Resource
Management,

The parameters specified in condition 5(iii) shall be analysed in accordance with the most recent edition of APHA
“Standards Methods for the Examination of Water and Wastewater” or by methods approved by the Council’s
Director of Planning and Resource Management.

The selection of the bore sites to be monitored in accordance with condition 5 of this permit is to be approved by the
Council's Director of Planning and Resource Management,

0]

(i)

(iif)

The results of analyses, carried out in accordance with condition 5 of this permit, shall be supplied to the
Council no later than 20 working days from the end of each quarter, with the first quarter ending on 31
March 1996.

Any monitoring results obtained in accordance with Condition 5 of this permit which indicate a significant
change from previous results shall be supplied to the Council within 10 working days of the consent holder

receiving the results.

The mathods of analyses are to be specified with the results.

The consent holder shall provide the Southland Regional Council with a report, annually by 31 March each year,
which shall include:

a summary of monitoring results over the previous twelve months and an interpretation of the results;
an outline of the proposed operation at the landfill for the next twelve months;
at two yearly intervals, the estimates required by condition 3 of this permit.

V4




Application no. A1323 Consent no. 94460

10.

11

Except where the Council’s laboratory acts as the consent holder’s agent, the Council may once every calendar year,
audit the consent holder’s monitoring methods and analyses by obtaining split samples of two of the groundwater
samples taken in accordance with condition 5 above. The cost of the audit is to be met by the consent holder.

The Council may, in accordance with the conditions of this permit, and in accordance with sections 128 and 129 of
the Act, serve notice at 2, 5 and 8 years from the commencement of this consent of its intention to review the
conditions of this consent for the purpose of dealing with any adverse effects on the environment which may arise
from the exercise of this consent which were not anticipated when the consent was granted.

The consent holder may, in accordance with section 127 of the Act, apply to the Council at 2 yearly intervals, with
notice to be given within 2 months of the anniversary from the commencement of this consent, for a review of the

consent conditions for the purpose of a change or cancellation of any condition of this consent.

6] The consent holder shall pay the Southland Regional Council an administration charge of $100 plus GST
(or other figure set by Special Order under the Act) in advance, payable on the first day of July each year.

(it) The consent holder will also be monitored in accordance with the Council’s Special Order for consent
monitoring on an annual basis, the cost of which is fixed in that Order and payable by the consent holder.

For: THE SOUTHLAND REGIONAL COUNCIL on 30 October 1995

y,

WwJ Tucjkey
PIRECTOR OF PLANNING AND RESOURCE MANAGEMENT sremm
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ASSESSMENT OF EFFECTS ON THE
ENVIRONMENT
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ASSESSMENT OF EFFECTS ON THE ENVIRONMENT

1. INTRODUCTION

This assessment of effects on the environment has been prepared to support the application for a
replacement of Discharge Permit No. 94460 to allow the NZAS landfill to continue to operate for
20 years plus to allow the landfilling of the dross waste powder that has been stored since the
closure of Haysom's Metal Industries plant.

New Zealand Aluminium Smelters Limited (NZAS) commenced operations in November 1971.
The NZAS landfill was first used during the initial construction of the smelter, probably in 1970.
Discharge Permit No. 94460, granted by Environment Southland, authorises discharges at the
NZAS landfill of “contaminants onto or into land, including in circumstances where contaminants
may enter water”.

This Discharge Permit expires on 26 April 2006. An early application for a replacement Permit
has been made to assist in the resolution of the stored dross waste powder issue.

2. THE NZAS SMELTER

The smelter is owned by New Zealand Aluminium Smelters Limited (NZAS), a New Zealand
registered company owned by Comalco New Zealand Limited (79.36%) and Sumitomo Chemical
Company (20.64%).

The smelter is located on the western end of Tiwai Peninsula, approximately 20 km from
Invercargill. It is 3.5 km north east of Bluff being separated by Bluff Harbour.

The main production facilities at the smelter are on a 91.86 hectare site that is freehold land
owned by NZAS. Comalco New Zealand Limited owns 312.72 hectares of land surrounding the
NZAS site and several smelter related activities are conducted on this land, including the NZAS
landfill.

NZAS is one of the largest aluminium smelters in the world, producing 333,000 tonnes of primary
aluminium and generating NZ$1 billion in export earning per annum. NZAS currently employs 793
permanent staff and has 150 contractors, on a full time equivalent basis. Vacation employment is
provided to approximately 55 students. In addition, many of the goods and services to support the
NZAS operations are sourced from local suppliers.
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3. ALUMINIUM SMELTING PROCESS

Commercial operation of aluminium is by the Hall-Heroult process. In this process alumina (Al,O5)
is electrolytically reduced to aluminium. The reduction process occurs in cells (also known as
pots). Each cell consists of a carbon lined steel shell acting as the cathode. The carbon lined
shell contains molten electrolyte (bath), which is a modified cryolite (NazAlFg). Alumina is
dissolved in this bath.

Carbon anodes are suspended from superstructures above the cells. The anodes are immersed
in the bath. A high electrical current flows between the anodes and the cathode, maintaining the
cell and its contents at an operation temperature of approximately 970° C and providing the
energy for the cell reaction. The anodes are consumed in the reduction process by the reaction
with oxygen to form carbon dioxide, hence the anodes are replaced regularly.

The cells are connected in electrical series with the completed series called a Potline. NZAS has
four Potlines with three of the Potlines containing 208 cells in each and the other Potline
containing 48 cells, giving a total of 672 cells. However, all the NZAS cells may not be operating
depending on electrical energy availability or process requirements.

The molten aluminium formed by the reduction process collects at the bottom of the cells. It is
normally removed daily, using siphoning or suction, and then transferred to casting facilities.
Suction is used at NZAS to remove the aluminium.

The carbon anodes are manufactured at NZAS using petroleum coke, coal tar pitch (liquid) and
reused anode material. The components are heated, mixed and vibrated into blocks. These
blocks are then baked in furnaces at temperatures typically 1100° C to 1200° C.

The molten aluminium from the cells is transferred to casting furnaces to achieve the correct
casting temperature and conditions. Often other metal alloys are added. The aluminium is then
cast into shapes and products to suit the customers’ requirements. Water is used to cool the
aluminium during casting.
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4, WASTE MINIMISATION, REUSE AND RECYLING AT NZAS

4.1. Waste Minimisation

The ongoing process improvement initiatives at NZAS include seeking opportunities for
minimising waste generation and consequently reducing the amount of waste requiring disposal.
Improved raw material containment during transport and handling, advances in process control to
minimise process scrap, and changes in packaging methods have contributed to reductions in the
amount of waste being generated.

4.2. Reuse

Defining “reuse” as the return of waste or scrap material to its source operation, the process
design at NZAS results in a significant amount of material being reused. Examples of the reuse of
materials are:

e Anode carbon material that is not consumed in the reduction cells is reused in the production
of new anodes, currently about 90,000 tonnes per year,

e The reduction cell electrolyte (bath) that adheres to the unconsumed anodes is processed
and returned to the reduction cells,

o Bag house dust collectors are installed on the transfer points on raw materials conveyors and
the dust is fed back into the raw materials,

e Off cuts and out of specification aluminium products from the casting operation are returned

to the casting furnaces for remelting,

Clean fill from excavations is stockpiled for future use as landscaping and landfill cover,

Refractory bricks are used as on-site fill and road base,

Mail envelopes used for internal NZAS mail, and

Wooden pallets either returned to the suppliers or modified to be suitable for NZAS use.

e & o o

4.3. Recycling

NZAS also segregates waste materials so that others can recycle them. Examples of materials
that are recycled are:

Cardboard, after collected in designated cages,

Leger paper, after segregation in offices and designated bins,

Excess refractory bricks as off site clean fill and road base,

Concrete as clean fill,

Aluminium sheet and structural material is sent to secondary aluminium processors as it
cannot be remelted at NZAS,

Aluminium dross containing aluminium metal is sent to secondary aluminium processors,

Non — ferrous metals, iron and steel are segregated by type and sent to a scrap metal
contractor,

e Timber is used by Southland Enterprises Ltd, and

e Printer toner cartridges for refilling.
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5. EXISTING LANDFILL

5.1. Landfill Site

The existing NZAS landfill is operated on a 15.59 hectare site located on Tiwai Peninsula to the
south west of the NZAS site, at about map reference NZMS 260: 552:914. The location is shown
in Appendix 1. The land occupied by the landfill is owned by Comalco New Zealand Limited (CT
11B 268).

The landfill site is largely contained by low ridges to the north, east and south. Natural swampy
areas separate the landfill from Bluff Harbour to the west. The natural ground beneath the landfill
ranges from approximately 8 metres above mean sea level at the northern end to 3 — 4 metres
above mean sea level at the southern end.

5.2, Landfill Operations

The NZAS landfill was first used during the initial construction of the smelter, probably in 1970.
Materials were placed on the pea gravel surface. A second and third layer of materials have been
placed over some parts of the landfill. Both NZAS waste and clean fill have been landfilled at the
NZAS landfill.

Extensive upgrading work and improved operating procedures have been implemented since
1991. These activities have included segregating specific wastes in the landfill, minimising the
landfill open face, improved landfill cover, and landscaping and revegetation. Waste management
practices have also significantly improved in the NZAS operations during this period, details are
given in Section 4.

Prior to the granting of Discharge Permit No. 94460 (current Discharge Permit) in October 1995,
four surveys of the amount and type of materials being landfilled were conducted plus an
assessment of the landfill volume was made from an aerial photograph. The landfill volume was
assessed at 440 000 cubic metres, this equates to approximately 220 000 tonnes of material
having been landfilled during the 25 years up to this time. An area of 8.80 hectares had been
filled.

The management practices at the NZAS landfill have minimised the additional area covered by
the landfill over the past 8 years. The landfill area that has been filled is now 9.75 hectares.

Annual surveys of waste materials have been conducted since the current Discharge Permit was
granted. These surveys are conducted over a one month period providing data on amounts,
sources and types of materials being landfilled. The current Permit was granted on 30 October
1995 and it is estimated that 50 000 tonnes of material has been landfilled since that time (to end
August 2003). Details of the types and amounts of material landfilled during this period are given
in Appendix 2.

The NZAS landfill is operated in accordance with the Landfill Management Plan (Appendix 13)
that was prepared to provide the details specified by Rule 4.5.2 of the Regional Solid Waste Plan
for Southland. The NZAS landfill is also approved for disposing of asbestos, although very little
asbestos waste is now generated from NZAS.

All the monitoring and reporting requirements of Discharge Permit No. 94460 have been complied
with.
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6. PROPOSED ACTIVITY

It is proposed to continue discharging waste materials (contaminants) at the NZAS landfiil for the
next 20 years in a similar manner to the activities authorised by the existing Discharge Permit No.
94460, with the following changes:

o Extending the landfill area from 15.49 to 18.84 hectares, and
e In addition to the NZAS wastes, landfilling the dross waste powder that has been stored
since the closure of Haysom’s Metal Industries plant.

6.1. Future Landfill Site

It is proposed to extend the NZAS landfill site by 3.35 hectares to the north east. This additional
land is also owned by Comalco New Zealand Limited (CT 11B 268). The landfill location is shown
in Appendix 1 and a plan of the existing landfill site and proposed extension is shown in Appendix
3.

The existing landfill site was described in detail in the Assessment of Effects on the Environment
(AEE) dated 31 March 1995, that was submitted to support the application for the current
Discharge Permit. In future, it is proposed to:

e continue some of the landfill activities on the area already filled,

s use the area at the south part of the existing landfill site for carbon fines material,
use the area at the north west part of the existing landfill site for general (non classified)
waste, and

e use the extended area to the north east of the existing landfill site for future carbon fines
material and the dross waste powder that has been stored since the closure of Haysom's
Metal Industries plant.

Most of the vegetation cover has been cleared from the area at the south part of the existing
landfill site and landfilling of carbon fines material has extended into this area. The remaining
habitat varies and comprises of rough grass, flax, ferns, rushes, bracken and small shrubs
(coprosma, matagouri and small manuka trees). The land surface is typically 4 — 5 metres above
mean sea level. The shallow geology is pea gravel with sand, occasional boulders and peat to
approximately 7 metres below ground level. Below 7 metres there are green/grey silts and clays
with bedrock at approximately 9 metres.

Landfilling of general (non classified) material has commenced in the area at the north west part
of the existing landfill site. The habitat is rough grasses, flax, bracken and shrubs (matagouri and
small manuka trees). The habitat transforms to tall manuka at the landfill boundary to the west.
The land surface is typically 4 — 5 metres above mean sea level. The shallow geology is
unconsolidated dark grey silty sand to approximately 5 metres below ground level, a thin layer of
peat, then pea gravel down to approximately 7 metres and then bed rock.

The bedrock under the existing landfill site is a hard, dense, tight, poorly fractured, fine grained
rock. This rock has been identified as being consistent with thermally metamorphosed
recrystallised intermediate intrusive which probably belongs to the Greenhills Group (Watters et.
al., 1968).

The habitat in the proposed extension to the existing landfill to the north east varies with large
areas of rough grass and other areas containing acaena (bidi bid), rushes, minor amounts of
mosses and lichens, flax, bracken on ridges and shrubs (stunted totara, coprosma and
matagouri). Patches of dead gorse are present as a result of the NZAS plant pests control
program. The land surface is undulating and is typically 3.5 — 5.5 metres above mean sea level.
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The shallow geology is typically unconsolidated pea gravel with some fine sand to approximately
4 metres below ground level at the west end and over 6 metres at the east end. There is bed
rock below 4 metres at the west end of the proposed extension, while the east end is more typical
of most of Tiwai Peninsula where the pea gravel is underlain by unconsolidated fine sand with
some intermingled gravels to approximately 13 metres depth. Mudstone deposits of unknown
thickness are present below 13 metres, and these are probably on top of the Greenhills Group
rock.

6.2. Proposed Types of Discharges

It is proposed to continue landfilling at an extended NZAS landfill site for the next 20 years.
Landfilling will continue in a similar manner as authorised by the current Discharge Permit.
Included in the proposed discharges at the extended NZAS landfill site are:

carbon fines material at the south part of the existing landfill site,
general (non classified) waste to the north west part of the existing landfill,
a small amount of aluminium dross powder to be added to the dross stockpile at the north
east part of the existing landfill,

* any asbestos material requiring disposal in the existing designated asbestos disposal area
(middle of east side of existing landfill),

e bioremediation of hydrocarbon materials in the central part of the existing landfill,

* truck washing at the north end of the existing landfill,

* use of non oily water containing minor amounts of contaminants for dust suppression on
general landfill areas,

° concrete, gravel and other clean fill when no other suitable use is available,

 carbon fines material (at a later date) at the western part of the landfill extension (to the east
of the existing landfill), and

e dross waste powder that has been stored since the closure of Haysom’s Metal Industries
plant at the eastern part of the landfill extension (to the east of the existing landfill).

The proposed layout of the landfill is shown in Appendix 3.

6.3. Characteristics of the Proposed Discharges

The results of a comprehensive study of the characteristics of the NZAS wastes were detailed in
a report prepared by Woodward-Clyde (1994). These results were presented in the Assessment
of Effects on the Environment (AEE) dated 31 March 1995, that was submitted to support the
application for the current Discharge Permit. Subsequent further analyses on some of the NZAS
waste have confirmed the suitability of the Woodward-Clyde (1994) data for assessing the current
effects on the environment of the NZAS landfill in this AEE.

The leachable components of materials are commonly used to assess the possible environmental
effects if the materials are landfilled. A widely accepted approach is a batch leachability test, the
toxicity characteristic leaching procedure (TCLP). Some regulatory authorities, eg USEPA,
specify the use of a weak acid leaching solution to assimilate the conditions in municipal landfills
containing putrefying wastes. Other authorities, eg NSWEPA, make provision for the use of other
leaching solutions if they are more relevant to the characteristic of the disposal site.

Almost all of the waste materials deposited at the NZAS landfill are non putrescible, so the pH of
the rain water passing through the waste is mainly dependent on the characteristics of the waste
materials. It is more appropriate to use deionised water in the TCLP when assessing the
leachable components in wastes to be disposed of at the NZAS landfill.
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Woodward-Clyde (1994) used the deionised water variation of the TCLP when assessing the
leachable components in the NZAS wastes. The current NZAS wastes characteristics are similar
to those reported in by Woodward-Clyde (1994), apart from ESP tar that is not stored at the
landfill and pitch which is only a very small component of the NZAS waste. The Woodward-Clyde
(1994) results are given in Appendix 4, Tables A4.1, A4.2, A4.3 and A4.4, minus the ESP and
pitch results.

The characteristics of the dross waste powder that has been stored since the closure of
Haysom’s Metal Industries (Haysom’'s DWP) was reported by Woodward-Clyde (2000). The
leachable components were assessed by the TCLP using weak acid, as this waste was being
considered for disposal at a municipal landfill. Deionised water TCLP data is available for some
components. The Haysom’'s DWP data is given in Appendix 5.

Reference criteria are given in the tables in Appendices 4 and 5 to assist in the interpretation of
the results. These reference criteria have been updated since the Woodward-Clyde (1994) report
and are:

e NSW Environmental protection Agency (NSWEPA) 1999 Environmental Guidelines:
Assessment and Management of Liquid and Non-Liquid Wastes, and

e the Maximum Acceptable Values (MAVs) and Guideline Values in the Drinking Water
Standards for New Zealand, 2000.

The NSWEPA Guidelines specify maximum limits for leachable components for non-liquid waste
categories of “Inert”, “Solid” and “Industrial”. The guideline provides the following descriptions of
the waste types:

e lInert — this waste type is the least likely to undergo environmental significant
transformations: therefore, it should not release significant quantities of greenhouse
gases or leachates contaminated with nutrients and/or chemicals,

o Solid - this waste type can include putrescible waste and is considered to pose a higher
environmental risk than inert waste, and consequently needs to be managed with greater
care,

e Industrial — this waste type can contain somewhat higher (four times) levels of
contaminants than solid waste, and needs to be managed with more stringent
environmental controls than solid waste.

The Landfill Guidelines, Centre for Advanced Engineering (CAE) (2000), includes the NSWEPA
Guidelines limits for “solid waste” as an acceptance criterion for designed landfills. The USEPA
TCLP limits are also included in the CAE Landfill Guidelines. The USEPA TCLP list contains less
contaminants and in most cases the limits are the same as the NSWEPA Guidelines for solid
waste.

The TCLP results for the NZAS wastes given in Tables A4.3 and A4.4 show that most of the
leachable components are below the NSWEPA Guidelines “inert waste” limits. The two
exceptions are nickel in Carbon Rodding Room dust that would be classified as “solid waste”, and
fluoride in many of the materials that would be classified as “solid waste” or at the lower end of
“industrial waste” range.

The TCLP results for the Haysom’s DWP given in Table A5 show that most of the leachable
components are below the NSWEPA Guidelines “inert waste” limits. The only exception is fluoride
that would be classified as “solid waste”. In addition, the Haysom’s DWP has been classified as
“non-hazardous” by Landcare Research on behalf of the Ministry for the Environment, see
Appendix 6.

The New Zealand Drinking Water Maximum Acceptable Values (MAVs) are primarily shown for
comparison purposes rather than guidelines to be applied. However, TCLP limits of 100 times the
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drinking water standards are sometimes used as a guide for landfill acceptance criteria for
municipal landfills. The results in Tables A4.3, A4.4 and A5 show that, apart from fluoride in some
of the NZAS waste, the leachable components in the NZAS waste and the Haysom’s DWP would
comply with such a guideline. The NZAS landfill is not near an aquifer used for potable water or
other uses of water. It is extremely unlikely that water for any use would be abstracted near the
landfill.

6.4. Proposed Landfill Management

The existing NZAS landfill has been managed so as to avoid significant adverse effects on the
environment. This management has been possible due to NZAS:

having control over the sources, amounts and types of materials being landfilled,
selective placement of material in the landfill,

knowing the site hydrology, geology and contaminant migration characteristics, and
minimising the active landfilling areas, and

covering and revegetating closed landfill areas.

The proposed future NZAS landfill management is to continue with the existing practice of
landfilling onto the land surface by vegetation clearing, surface levelling and excavation of 1 — 2
metres where necessary. Landfill covering with gravel and the revegetation program will continue.

It is proposed to not fully utilise the western part of the existing NZAS landfill area, to take
advantage of the dense manuka stands to screen the landfill from Bluff, and to minimise any
contaminant transport to the more sensitive intertidal regions of Bluff Harbour.

The Haysom's DWP is currently contained in bulker bags (approximately 1 tonne each). It is
proposed to landfill the DWP by clearing the surface vegetation, excavating to approximately 1
metre, depositing the bulker bags of DWP on the land surface along with any loose DWP, and
covering the area with gravel. The area will be included in the general revegetation program for
the NZAS landfill.

The Management Plan for the proposed extended landfill, prepared to provide the details
specified by Rule 4.5.2 of the Regional Solid Waste Plan for Southiand, is given in Appendix 13.

Currently there is a project to examine opportunities for recovering some of the landfilled NZAS
dross material for use as a raw material by other industries. The Haysom’s dross waste powder is
not suitable for this application. Potential opportunities for recovery of other landfilled materials
will continue to be sought, as they have in the past.
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7. ASSESSMENT OF EFFECTS ON THE ENVIRONMENT

7.1. Hydrogeology

Historic testing data established a mean (geometric mean) hydraulic conductivity of 1.1x1 0 m/s
for the unconsolidated material in the NZAS landfill area (Woodward-Clyde, 1994). The data
indicates that the hydraulic conductivities on the eastern (south coast) side of the existing landfill
at 2.5x10° m/s are slightly greater than those on the western side of the existing landfill at
5.5x10° m/s.

Cores and an inspection of the outcrop at the north of the existing landfill indicate that the
permeability of the rock body is substantially less than the unconsolidated materials, probably in
the order of 1x10” m/s (Woodward-Clyde, 1994).

Piezometric contours are given in Appendix 7 (Figure A7.1). The contours in Figure A7.1 show
that the groundwater below the existing NZAS landfill flows down gradient to both the southern
and western coastlines and discharges to both Foveaux Strait and the beach inside Bluff
Harbour. The hydraulic gradients are generally low and are flatter on the western side of the
existing landfill towards Bluff Harbour, and are steeper on the eastern and south coast sides of
the existing landfill.

The piezometric contours shown in Figure A7.1 include data from the proposed extension to the
NZAS landfill. The hydraulic gradients in the proposed extension to the landfill are more variable
and lower than the existing landfill area. The groundwater flows down gradient to the south coast
(Foveaux Strait). Recharge from the NZAS south drain is inferred to be influencing the
piezometric surface in this area.

7.2. Groundwater Modelling

The following groundwater modelling approach was used by URS (2003) to assess the effects of
the existing NZAS landfill and the proposed extension to the landfill:

e  The Hydrological Evaluation of Landfill performance (HELP) model was used to determine
the leachate production. This output is combined with leachate composition data.

e A two dimensional saturated/unsaturated finite element groundwater flow model (SEEP/W)
is used to determine the groundwater flows discharging to the marine receiving environment.
This model has been calibrated against the actual piezometric data for the site, which
provides verifications of the input data (aquifer properties, rainfall infiltration and leachate
production);

e A contaminant fate and transport model (CTRANS/W) has been used to assess the effects
of dispersion and diffusion within the vadose zone and groundwater system. This provides a
prediction of the contaminant concentrations in groundwater discharge without the effects of
chemical attenuation processes;

e A geochemical equilibrium model (PHREEQC) is then used to assess the significance of the
geochemical processes in reducing the contaminant concentration within the groundwater
system.

The models were calibrated on the effects from the existing landfill and then used to predict the
effects of the proposed discharges into and onto land at an extended NZAS landfill.
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7.3. Contaminant Migration

The leachate production estimates from URS (2003) using site specific climate data are as
follows:

e  The existing and proposed areas of carbon fines material and the proposed disposal area for
the Haysom's DWP are estimated to produce in the order of 23% of rainfall as leachate
which equates to 7 m*ha/d; and,

*  The existing and proposed future general waste areas of the landfill, which contain more
permeable wastes, will produce in the order of 32% of rainfall as leachate that equates to
10 m®/ha/d.

The migration of the contaminants leached from the existing and proposed extended NZAS
landfill is shown in Appendix 8. Table A8.1 shows the rate at which the groundwater from under
the landfill migrates to the south coast of Tiwai Peninsula and the east coast of Bluff Harbour.
Table A8.2 shows how much groundwater is discharged at the coasts and Table A8.3 shows the
predicted concentrations of key contaminants in the groundwater immediately under the landfill
areas and at the coasts.

Bioresearches (1996) assessed the potential effects on the environment from an investigation of
the suitability of the land immediately south of NZAS for a landfill. It was reported that
groundwater seepage flowing through the intertidal beach would be diluted several thousand
times in the immediate seepage area. The effects of the migration of leachates from the existing
and proposed extended NZAS landfill are discussed in sections 7.4 and 7.5.

7.4. Effects on Groundwater

Existing Landfill Area

The ground water surrounding the existing NZAS landfill has been extensively monitored at six
monthly intervals since 1996. Groundwater from six monitoring wells have been analysed for a
wide range of analytes (Appendix 9, Table A9.1). The concentrations of leachate constituents in
the groundwater in the vicinity of the existing landfill have been influenced by the leachate
discharges from the existing landfill.

In general there has been variable and minor influences upon the groundwater as a result of
leaching of contaminants from materials deposited at the landfill. Trends in the quality of
groundwater are summarised in Appendix 9, Table A9.2 and graphically depicted in Figures A9.3
to A9.8.

The receiving groundwater is of relatively low value as a groundwater resource due to low natural
quality (Woodward-Clyde, 1994). The nearest user of groundwater is the NZAS well field
approximately 1.5 kilometres to the East and upstream of groundwater flow.

The effects on groundwater quality of the existing landfill are therefore considered to be minor
(URS 2003).
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Extension to Landfill Area

The groundwater beneath the proposed eastern carbon fines area and the Haysom's DWP
storage area has been characterised using base-line analysis data from monitoring wells {(URS,
2003). Baseline water quality data is summarised in Appendix 10 (Table A10.1).

The effect upon groundwater of leachate from the proposed eastern carbon fines area is
anticipated to be similar to the effect upon groundwater from the existing western carbon fines
area. There are no foreseeable changes in the nature of the carbon material that would alter
current groundwater quality.

Ammonia, aluminium, fluoride and vanadium have been identified as potential leachate
contaminants of concern within the Haysom's DWP (Woodward-Clyde, 2000). Leachate studies
on untreated Haysom's DWP and the effects upon groundwater have been estimated by
modelling (URS, 2003). The initial concentrations of analytes in the groundwater have been
identified and are summarised in Appendix 10 (Table A10.2 and Figure A10.3).

The proposed deposition of carbon fines material and Haysom's DWP, in the extension to the
existing landfill area, is predicted to have only a minor impact upon the groundwater quality (URS,
2003).

7.5. Effects on the Coastal Marine Area

Groundwater from the landfill site moves primarily (94%) to the south coast with a minor amount
entering Bluff Harbour (6%) (Woodward-Clyde, 1994).

South Coast

There is no surface water from the existing landfill towards the south coast. The groundwater
with leachate constituents is likely to be of a similar density to groundwater and will therefore
discharge with groundwater through the intertidal zone of the beach. The high permeability of the
beach sediments along the south coast is likely to result in discharge at or about the tidal water
level.

Wave action and run-up on the permeable beach sediments is likely to result in significant
increases in salinity within groundwater in the vicinity groundwater discharge.

Previous assessment of the marine environment along the south coast indicates the intertidal
zone north of Tiwai Rocks consists of a very steeply sloping beach with coarse sand and gravel
surficial sediment (Bioresearches, 1996). Studies of the area (Bioresearchers, 1996) along the
south coast have identified the following dilution mechanisms:

s \Wave action that occurs for most of the time on the south coast. The wave uprush on the
beach will result in large volumes of seawater passing over the groundwater seepage
zone, and

e Coastal currents, which have a general pattern of westward movement during falling tide
periods and eastward movement during rising tide periods as the result of a large eddy in
the bay east of Tiwai Rocks.

Bioresearchers (1996) showed that seepage was diluted several thousand times in the vicinity of
the seepage point into marine waters. While the instantaneous dilution of seepage will be very
-high, there is a possibility of build-up of seepage constituents in the coastal water moving slowly
past the seepage area.
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Bioresearchers (1996) also indicated that for a discharge of 270 m®d along 905m of coast this
would have seepage dilutions well in excess of 1000 times under assumed worst case conditions.

Table A11.1 in Appendix 11 summarises the predicted concentrations of potential contaminants
of concern in groundwater discharge against the relevant receiving water criteria.

The Australian and New Zealand Guidelines for Fresh and Marine Water Quality (ANZECC,
2000) trigger values for marine waters are considered the appropriate criteria against which to
consider the groundwater discharges from the site to the south coast.

From the values presented in Table A11.1 (Appendix 11), which are conservative in that they use
the maximum predicted concentrations in groundwater discharge and use a minimum likely
dilution. It can be seen that the discharges from the proposed and existing activities at the NZAS
landfill are:

* within the relevant ANZECC marine trigger levels for the 95% level of protection and the
more conservative 99% level of protection; and,

e where guideline criteria are not available, concentrations are comparable to or below the
background concentrations in seawater after reasonable mixing.

Therefore, the existing and proposed activities at the NZAS Landfill are therefore unlikely to result
in adverse environmental effects on the south coast marine receiving environment.

Bluff Harbour
There is no discharge of surface water from the existing landfill side towards Bluff Harbour.

Surface water in the vicinity of the existing landfill has been previously characterised (URS,
2003). This study indicated that there is an area of swamp located immediately to the west of the
existing landfill, which is fed by incident rainfall and drainage from the immediate surroundings.
Discharge from the swamp is via seepage through the low dunes that line the western coast.
This discharge of surface water appears to occur as a broad front at or below the low tide mark.
There were also three localised areas identified in the previous investigations, where seepage
occurs from the base of the dunes above the high tide mark (URS, 2003).

Surface water sampled west of the landfill, at sites separated from the landfill by swampy ground,
showed low levels of components sourced from the landfill (fluoride, ammonium-N and cyanide).

Previous investigations indicate that some infiltration of swamp to the groundwater system is
occurring between the landfill and the western coastline (URS, 2003). As such some mixing of
groundwater and surface water is inferred beneath the dune with a combined groundwater
surface water as a broad front at or below the low tide mark rather than as a series of discrete
zones.

Tidal currents past this discharge area are likely to be significant as it forms the eastern margin to
the entrance to Bluff Harbour.
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The marine environment between the Smelter and the rock shore of Tiwai Point on the harbour
side of the peninsula has previously been assessed as follows:

e There is a shallow embayment with a relatively steeply sloping beach above mid-tide
level and an extensive, gently sloping sand flat between mid-tide level and low spring tide
level,

e Fauna is sparce on the upper tidal level beach apart from anthropods associated with
algae at the drift line. On the lower intertidal flats cockies were dominant together with
wedge shells and areas of eel grass;

o The hard rock habitats of Tiwai Point and Tiwai Rocks were exceptionally rich and
support high densities of a variety algae and associated invertebrates (URS, 2003).

Discharge of groundwater to the Bluff Harbour coast is below the low tide mark. While the
instantaneous dilution of seepage will be less significant than along the south coast due to less
wave action, the build-up of seepage constituents in the water moving slowly past the seepage
area is assessed in a similar manner.

Given the tidal current and the smaller volume of groundwater discharge in this area, it is
considered that a dilution of at least 100 times would occur during low tide periods.

Table A11.2, in Appendix 11, summarises the predicted concentrations of potential contaminants
of concern in groundwater discharge against the relevant receiving water criteria.

The existing and proposed activities at the NZAS Landfill are therefore unlikely to result in
adverse environmental effects on the Bluff Harbour marine receiving environment.

7.6. Effects on Flora and Fauna

The use of 15.49 hectares for discharges at the NZAS landfill site is authorised by Discharge
Permit No. 96440. At this stage not all the vegetation on the unused parts of the existing landfill
site has been cleared. Most of the vegetation cover has been cleared from the area at the south
of the existing landfill site with the 0.28 hectares of remaining natural habitat being varied and
comprising of rough grass, flax, ferns, rushes, bracken and small shrubs (coprosma, matagouri
and small manuka trees). It is proposed to clear the remaining 0.28 hectares to allow the
landfilling of carbon fines material to continue.

Tall manuka trees dominate the unused part at the western side of the existing landfill site, an
area of 3.01 hectares. It is proposed to leave this habitat as it is, taking advantage of the taller
vegetation for landfill screening. It is proposed to clear an area of 0.78 hectares at the north west
part of the existing landfill site to allow the continued landfilling of general (non classified)
material. The habitat in this area is rough grasses, flax, bracken and shrubs (matagouri and small
manuka trees).

The habitat in the proposed 3.35 hectare extension to the existing landfill to the north east varies
with large areas of rough grass and other areas containing acaena (bidi bid), rushes, minor
amounts of mosses and lichens, flax, bracken on ridges and shrubs (stunted totara, coprosma
and matagouri). Patches of dead gorse are present as a result of the NZAS plant pests control
program. It is proposed to clear the vegetation in stages to allow the landfilling of the Haysom’s
DWP and future NZAS waste materials. This type of habitat is common along the south coast of
Tiwai Peninsula so its clearance is considered to be only a minor loss of habitat.

The proposed future discharges at the extended NZAS landfill will result in an additional 4.41
hectares of habitat being cleared. However, it is proposed not to clear the 3.01 hectares of
manuka on the western side of the existing landfill that could have been cleared under the current
Discharge Permit. Completed landfill areas will be revegetated using species native to the area.
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The effects on the vegetation from the proposed discharges at the extended NZAS landfill are
considered to be minor.

The AEE (30 March 1995) prepared to support the application for the current Discharge Permit
reported the following findings for the study by Woodward-Clyde (1994):

* no bird species were identified which were being adversely affected by the presence of the
landfill or by the landfill operations,

* no birds attracted to the landfill by the wastes that are disposed of,
no adverse effects on other animals as a result of the landfill were observed,
the area occupied from the landfill represented a loss of habitat that was not considered to
be significant, and

e progressive revegetation of the landfill will create new habitats for wildlife.

The Woodward-Clyde (1994) findings are considered to be relevant to the existing and proposed
landfill operations. The proposal to clear 4.41 hectares of habitat for the landfill extension and not
to clear the 3.01 hectares of manuka on the western side of the existing landfill is a minor
disturbance to habitat for fauna. The revegetation of completed landfill areas will create new
habitat.

7.7. Historic and Archaeological Sites

There is no evidence of historic or archaeological sites in immediate vicinity of the extended
NZAS landfill area. No sites were identified during consuitation with Te Ao Marama and the
archaeological file keeper at the Southland Museum. Reference to Te Whakatu Kaupapa O
Murihiku and the Invercargill City District Plan did not identify any sites.

In the unlikely event that skeletal remains or evidence of a possible historic or archaeological site

are discovered, NZAS will contact the local Rununga and the archaeological file keeper at the
Southland Museum.
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8. ALTERNATIVES TO THE DISCHARGE

The existing and future NZAS waste minimisation initiatives, reuse and recycling are unlikely to
completely eliminate the need to landfill some waste from the NZAS operations. In addition, many
years of investigation has failed to establish a viable disposal option for the Haysom's DWP other
than landfilling.

Consideration of an alternative site on Tiwai Peninsula is restricted to Comalco or NZAS owned
land due to land ownership issues and the Conservation Act and ICC City District Plan provisions.
Such an alternative site is not considered to have an advantage over the proposed extended
NZAS landfill. The disadvantages include:

it would be separated from the existing landfill infrastructure,

it could be closer to the potable water bores,

access roads and fencing would be required,

it is likely to have a less suitable hydrological profile,

more land clearance and vegetation disturbance is likely to be required, and

the effects on the environment are likely to be similar or more than the proposed extended
NZAS landfill.

e ® & © @& o

The use of another landfill remote from the NZAS operation is not considered a suitable option.
The disadvantages include:

« potential environmental issues from transportation of some of the material (dusts),

e considerable additional costs that are not considered to be justified due to the limited effects
of the proposed extended NZAS landfill,

e delays in the resolution of the stored Haysom's DWP due to the closest alternative landfill
unlikely to be available until late 2004.

The proposed future NZAS landfill management is to continue with the existing practice of
landfilling onto the land surface by vegetation clearing, surface levelling and excavation of 1 — 2
metres where necessary. Landfill covering with gravel and the landfill revegetation program will
continue. The proposal is to manage the landfilling of the Haysom’s DWP in the same manner.
The use of another design of landfill is not considered to provide a net advantage, the reasons for
this include:

¢ significantly more land disturbance will be required,
e the considerable costs involved is not justified due to the limited effects on the environment,
and

« the time delay will further delay the resolution of the stored Haysom'’s DWP.

Continuation of the current NZAS landfill management practice for an extended landfill is
considered to be the most appropriate option.
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9. MITIGATION MEASURES

Effects from the disturbance of land and vegetation will be mitigated by continuing the current
NZAS Landfill management practices of minimising the area disturbed, covering and profiling the
completed landfill areas, and revegetating these areas. These actions will also contribute to the
mitigation of the visual aspect of the landfill. Limiting the active face of the landfill and not fully
utilising the western area of the landfill to take advantage of the screening by the tall manuka
trees will further mitigate the visual aspects.

The detailed knowledge of the amounts and characteristics of materials being landfilled, and
studies of the geology and hydrology of the area mean that the limited effects on the surrounding
coastal marine area will continue in the future. Continuation of the current management practices
at the NZAS Landfill, including covering and revegetation of closed areas, will minimise the
amount of rain leaching from the materials.

Recycling and reuse of materials will continue at NZAS. Opportunities to reduce the amount of
material being landfilled or to recover already landfilled materials will continue to be sought.

In the unlikely event that an adverse effect on the environment occurs as a result of the discharge
of contaminants onto or into land at the extended NZAS landfill that is significantly greater than
the effects predicted in this AEE, then NZAS will either:

e remove some or all of the material(s) causing the adverse effects to another suitable location
for disposal, and/or

e change the landfill management practices to reduce the adverse effects caused by the
material(s).
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10. CONSULTATION

The following parties have been consulted with regard to this application.

Bluff Community Board - Signed paper in support of application attached. No issues raised.

Comalco New Zealand Limited - Signed paper in support of application attached. No issues
raised.

Invercargill City Council - Signed paper in support of application attached. No issues raised.
Historic Places Trust - Signed paper in support of application attached. No issues raised.

Public Health Southland - Have been consulted and visited on a number of occasions. Neil
Cavaney was provided with a draft application document containing the completed AEE
section on Wednesday 3rd September. No issues have been raised. Public Health
Southland have provided copies to Watercare Services and ESR consultants for a review of
content. Providing no issues or concerns are raised, they expect to sign in support within two
weeks.

Te Ao Marama - Have been consulted on a number of occasions, no issues have been
raised. Michael Skerrett was provided with a draft application document containing the
completed AEE section on Wednesday 3rd September. They expect to sign in support in the
near future.

Forest and Bird - Have been consulted on a number of occasions, no issues have been
raised. Craig Carson was provided with a draft application document containing the
completed AEE section on Wednesday 3rd September. They expect to sign in support in the
near future.

Department of Conservation - The CEO of the Ministry for the Environment took a lead role in
providing a solution to the long-standing issue of dross waste storage in Bluff. He advised
that he had consulted with DOC at both local and national level and had reached an in-
principle agreement to the landfill proposal and to relocating the dross waste to the extended
NZAS landfill. In light of this, NZAS has asked Kevin O'Connor at the Southland Conservancy
Office to sign in support of this application. Subsequent to this, Ken Murray from DOC has
requested further information about the proposed extension to the landfill from NZAS, which
we have provided. We have had no written support of the proposal back from DOC. No
issues have been raised by DOC other than the request for more data.
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11. PROPOSED MONITORING

The existing monitoring program has provided extensive data for assessment of groundwater
quality in the vicinity of the existing landfill. This monitoring program meets the requirements of
the current Discharge Permit.

Six wells are routinely sampled to monitor the quality of groundwater at the existing landfill area.
These are depicted in Appendix 7, Figure A7.1 and are:

* Two wells located north east of the landfill (A20, A21)

¢ Two wells bores located south east towards the south coast (A6, A24) and

e Two wells located west towards Bluff Harbour (A22, A23).

Bores A20 and A21 are upstream of hydraulic groundwater flow. The remaining four bores (A8,
A24, A22 and A23) are downstream of groundwater flow.

Placement of the wells ensures that sampling is representative of groundwater being impacted by
the existing landfill area.

Piezometric contours of groundwater below the proposed Haysom's DWP storage area indicate
that two existing wells are suitable for assessment of groundwater that would be impacted by the
proposed storage of Haysom's DWP. There is no existing well able to assess groundwater
quality that would be impacted by the proposed eastern carbon fines area.

The three additional groundwater monitoring wells that would be required to assess groundwater
quality are:

e One well "downstream” of the Haysom's DWP cell (well T1a)

o One well “upstream” of the Haysom’s DWP cell (well T1b), and

e One well downstream (South) of the proposed eastern carbon fines area (approximate
location indicated and yet to be installed).

The locations of the three proposed monitoring wells are depicted in Figure A7.1 (Appendix 7).

An unnamed well to be located south of the proposed eastern carbon fines area is proposed to be
included in the Schedule of monitoring six months prior to commissioning of the proposed eastern
carbon fines area.

Given the groundwater is not of high quality and predominately moves seaward to the south coast
with substantial dilution at the seawater tidal interface, the proposed monitoring program is
sufficient in assessing impacts upon groundwater and the receiving environment.

The Schedule of Conditions includes the range of analytes and the frequency of monitoring. This
is summarised in Table A12.1 (Appendix 12) and results of monitoring data collected since 1996
are summarised in Table A9.1. It is proposed that a similar Schedule of Conditions (including
amendments previously granted, the additional monitoring wells referred to above and any minor
amendments) constitute the replacement Discharge Permit.
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12. REGULATORY REQUIREMENTS FOR THE PROPOSED ACTIVITY

12.1. Resource Management Act 1991 (RMA)

RMA s 15 — Discharaes of Contaminants into Environment

This application is for a discharge permit to:

o discharge contaminant onto or into land in circumstances which may result in that
contaminant (or any contaminant emanating as a result of natural processes from that
contaminant) entering water — RMA s.15(1)(b), and

o discharge of contaminant from any industrial or trade premise onto or into land - RMA
s.15(1)(d).

RMA s 88 — Making an Application
The application and AEE have been prepared to comply with RMA s. 88.

RMA Fourth Schedule — Assessment of Effects on the Environment

This AEE has been prepared to comply with the fourth schedule and is laid out in the same order
as the requirements in the schedule.

12.2. Regional Policy Statement for Southland

There are a number of relevant Policies in the Regional Policy Statement for Southland.

Policy 1.2

This Policy recognises “Te Whakatau Kaupapa O Murihiku” as a Kai Tahu resource management
reference planning document for the Region. Section 12.3 of this AEE discusses the “Te
Whakatau Kaupapa O Murihiku” issues relevant to the proposed discharges at an extended
NZAS landfill. In addition, consultation has been held with Te Ao Marama Inc on the proposed
activity.

Policy 13.13

This Policy promotes the adoption of systems for the discharge of wastes and contaminants
which have the least adverse effects. The explanation to this Policy indicates that it is more
relevant to discharges direct to water.

The proposed discharges at the NZAS landfill are onto and into land, not to water. The limited
effects on the environment of the proposed discharges is consistent with this Policy.

Policy 15.14

This Policy relates to the planning for a sea level rise of 35 cm by the year 2050, until such time
that there is evidence that the rate of rise is higher or lower. The natural topography, tidal range
and absence of severe coastal wave action indicates that a sea level rise of 35 cm is not likely to
impact on the NZAS landfill.
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Policy 16.1

This Policy promotes the adoption and implementation of the internationally accepted hierarchy of
waste management. NZAS has an ongoing program to minimise waste and to recycle or reuse
waste materials wherever viable.

Policy 16.2

This Policy related to the establishment and maintenance of an effective monitoring system for
solid waste management. The data collected and reported under NZAS existing Discharge Permit
should assist Environment Southland to comply with this Policy.

Policy 16.4

This Policy promotes the progressive upgrading of existing refuse disposal facilities which do not
meet environmental acceptable standards, as defined in the ‘National Guidelines for Landfill
Management [1992]". The 1992 National Guidelines provide general guidance for landfills and
NZAS considers that its landfill complies with these guidelines and has limited effects on the
environment.

The 1992 Guidelines have not been updated but the Landfill Guidelines, Centre for Advanced
Engineering (CAE), 2000 seem to be regarded as a proxy update. The CAE Guidelines focus on
municipal solid waste landfills and provides options for managing the effects on the environment
from landfills. The data in this AEE shows the limited effect on the environment from the NZAS
landfill and NZAS considers that the objective of the CAE Guidelines is achieved.

Policy 16.7

This Policy relates to recognition of Maori cultural sensitivity to waste management and disposal
options. Recognition of the Maori cultural sensitivities are discussed in Section 12.3 of this AEE
(Te Whakatau Kaupapa O Murihiku). In addition, consultation has been held with Te Ao Marama
Inc on the proposal for an extended NZAS landfill,

12.3. Te Whakatau Kaupapa O Murihiku

The Policies in Te Whakatu Kaupapa O Murihiku that NZAS considers relevant to this application
are discussed below.

4.6 Koiwi 0 nga Tupuna — Human skeletal remains — Uru Pa

The existing NZAS landfill site was not identified as containing urupa and no urupa have been
discovered during its operating life. The extension to the landfill has not been identified as
containing urupa. However, in the unlikely event that skeletal remains are discovered, NZAS will
contact the local Rununga and the archaeological file keeper at the Southland Museum in
accordance with Policy 6.

4.7 Forests
Much of the NZAS landfill area has been revegetated using native flora representative of the

area. This revegetation will continue on the existing landfill and the proposed extension to the
landfill and is consistent with Policy 11.
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4.16 Archaeological and Rock Art Sites

The archaeological file keeper at the Southland Museum has advised that there are no recorded
archaeological sites in the near proximity of the existing and extended NZAS landfill area.

7.6 Leaqal personality of Ngai Tahu Whanui

Consultation has occurred with Te Ao Marama Inc on the proposal to continue the operation of an
extended NZAS landfill site.
12.4. Regional Solid Waste Management Plan

The Policies and Rules in Regional Solid Waste Management Plan that NZAS considers relevant
to this application are discussed below.

Policy 4.3.1 = Landfill Guidelines

This Policy relates to having regard to the “Landfill Guidelines” (Ministry for the Environment, Nov
1992, as amended or updated) when assessing new refuse disposal facilities. The 1992 National
Landfill Guidelines provide general guidance for landfills and NZAS considers that its landfill
complies with these guidelines and has limited effects on the environment.

The 1992 Guidelines have not been updated but the Landfill Guidelines, Centre for Advanced
Engineering (CAE), 2000 seem to be regarded as a proxy update. The CAE Guidelines focus on
municipal solid waste landfills and provides options for managing the effects on the environment
from landfills. The data in this AEE shows the limited effect on the environment from the NZAS
landfill and NZAS considers that the objective of the CAE Guidelines is achieved.

Policy 4.3.4 — Recycling, Composting and Bio-remediation

This Policy encourages the use of recycling, composting and bio-remediation as waste
management measures. At NZAS, suitable materials are segregated for reuse and recycling (see
Sections 4.2 and 4.3) to avoid them being landfilled. Bioremediation has been successfully used
in the past at the NZAS landfill and it is proposed to use this technique in the future. Very little
material suitable for composting is landfilled at NZAS.

Rule 4.5.2
Rule 4.5.2 specifies that the discharge of solid waste onto or into a refuse disposal facility is a
discretionary activity. The current Discharge Permit No. 94460 is for a discretionary activity. This

AEE has been prepared to support an application for a Discharge Permit for a discretionary
activity to replace the current Permit.
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13. STATUS OF ASSOCIATED APPROVALS

13.1. Discharges to Air

The discharges of contaminants into air from the NZAS smelter operations, including its landfill,
are a discretionary activity under Rule 5.5.2 of the Regional Air Quality Plan. The discharges,
including those from the landfill, are authorised by Coastal and Discharge Permit No. 93566
granted on 26 April 1994 and expiring on 26 April 2006.

Condition F6 of this permit required open burning at the landfill site to be discontinued from 31
December 1994, with exemptions for Ministry of Agriculture and Fisheries border control
requirements and for emergency training requirements.

Condition F4, change of place or method of discharge of air pollutants, and Condition F5,
notification of incident causing substantial air pollution, are also relevant to the landfill operations.

13.2. Land Use

NZAS landfill is on land owned by Comalco New Zealand Limited, and is in the Invercargill City
District. The Invercargill City District Plan authorises the land use aspects of the disposal of waste
at the NZAS landfill by Rule 4.33 for the Smelter sub-area:

¢ the disposal of waste from the NZAS operations is a permitted activity being included in
the definition of Aluminium Smelting, and

* the disposal of the Haysom's DWP is a permitted activity being included in the definition
of Industrial Activity.

The disposal of waste from the NZAS operations is also authorised by Land Use Consent
(reference Property T3/3) for Aluminium Smelting and related and/or ancillary activities granted
on 19 December 1994,

13.3. Health and Safety in Employment (Asbestos) Regulations 1998

The Land Use approvals in section 13.2 provide the approval required by the Health and Safety in
Employment (Asbestos Regulations 1998, section 13(3)(a)).
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Appendix 1: Landfill Location Map
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Appendix 2: Types and Amounts of Materials Landfilled

Type of Waste Tonnes per Annum
1996 1997 1998 1999 2000 2001 2002

Process dust
e Carbon fines 1668 2949 2384 2636 2981 3199 3359
* Dross fines (MRP fines) 2029 1827 2160 1429 1348
o Other fines (alumina etc) 285 132 211 247 316 210 120
Iron slag and pieces 367 242 220 93 27 289 144
Cleanfill
o Concrete 82 282 350 71 207 101 0
® Bricks 1373 1029 361 242 596 334 182
e Other fill (sand, gravel) 153 0 19
Anode butts 605 155 0
Resistor coke 199 141 128 239 67 110 110
Plastic 88 94 62 13 11 22 142
Timber 54 0 116 39 94 101
Mineral fibre (MMMF) 0 38 0
Asbestos <1 0
Paper and cardboard 0 4 20 19 28 159
Steel (bulk) 5
Organic (includes grass) 0 3 3
General non classified 1462 1380 994 1010 537 818 221

Total 8212 8273 6870 6116 6301 5199 4565

* Note: the change in the amount of general non classified waste is probably due to more detailed classification during more recent surveys,
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Appendix 3: Plan of Existing and Proposed NZAS Landfill
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Appendix 4: NZAS Landfill Waste Characteristics
Contents of Appendix 4

Table A4.1: Sample Locations (Woodward-Clyde, 1994).

Table A4.2: Organic Compounds Investigated in Leachates From NZAS Waste Samples
(Woodward-Clyde, 1994).

Table A4.3: Results From Investigation of Organic Compound In Leachates From NZAS
Waste Samples.

Table A4.4: Results From Investigation of Inorganic Compound In Leachates From NZAS
Waste Samples.
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Table A4.1: Sample Locations (Woodward-Clyde, 1994)
Sample Description

No.

1 17 to 18 year old refractory bricks taken from NW corner of landfill (near
previously used ESP Tar storage area), 1 m below the surface.

2 10 year old refractory bricks taken from near the Asbestos storage area, SE
side of landfill, 1 m below the surface.

3 New refractory bricks from the landfill face, when at S end of landfill.

4 Two year old Carbon Rodding Room dust taken from 500 mm below the
surface.

5 Carbon Rodding Room dust taken from a face exposed by the new
enclosed placement area excavations, 1.5 metres below the surface,
probable age 5-8 years.

6 Three week old Carbon Rodding Room dust from surface of new enclosed
placement area.

7 Coke taken from just below the surface at one of two areas in which coke
was placed in 1988/9 after it was accidentally mixed with pitch.

8 MRP fines comprising a composite of samples taken from eight locations
around the dross pile, just below the surface. (Multiple sampling was
undertaken to obtain a representative sample).

9 Large fragments from the MRP fines comprising a composite of samples
taken from eight locations around the rejects pile, at or just below the
surface. (Multiple sampling was undertaken to obtain a representative
sample).

10 Screened MRP fines comprising a composite of samples taken from eight
locations around the pile at or just below the surface. (Multiple sampling
was undertaken to obtain a representative sample).

1" Pitch from Pitch Store (no pitch located in the landfill).

12 ESP tar from storage boxes and the ground (original storage site now
removed).
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Table A4.2: Organic Compounds Investigated in Deioned Water Leachates from NZAS
Waste Samples (Woodward-Clyde, 1994)

PARAMETER DETECTION LIMIT (gm™)
VOLATILE ORGANICS

Benzene <0.001
Toluene <0.001
Ethyl benzene <0.001
Xylenes, total <0.001
1,1-Dichloroethene nd
Methylene chloride nd
1,1-Dichloroethane nd
Chloroform nd
Carbon tetrachloride nd
Trichloroethene nd
1,2-Dichloropropane nd
Chlorobenzene nd
Acetone nd
2-Butanone nd
4-Methyl-2-pentanone nd
2-Hexanone nd
trans-1,2-Dichloroethene nd
cis,1,2-Dichloroethene nd
1,1,1-Trichloroethane nd
Bromodichloromethane nd
cis-1,3-Dichloropropene nd
trans-1,3-Dichloropropene nd
Tetrachlorethene nd
Dibromochloromethane nd
Styrene nd
Bromoform nd
1,1,2,2-Tetrachloroethane nd
Trimethylbenzene *
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Table A4.2: Organic Compounds Investigated in Deionised Water Leachates from
Waste Samples (Woodward-Clyde, 1994), continued

PARAMETER DETECTION LIMIT (gm™®)
SEMI-VOLATILE ORGANICS

Basic & Neutral Compounds

bis(2-chloroethyl)ether <0.006
1,3-Dichlorobenzene <0.002
1,4-Dichlorobenzene <0.002
Benzyl alcohol <0.003
1,2-Dichlorobenzene <0.002
n-Nitroso-di-n-propylamine nd
Hexachloroethane <0.002
Nitrobenzene <0.005
Isophorone <0.002
bis(2-Chloroethoxy)methane <0.006
1,2,4-Trichlorobenzene <0.002
Naphthalene <0.001
Hexachlorobutadiene <0.001
2-Methylnaphthalene <0.001
Hexachlorocylopentadiene nd
2-Chloronaphthalene <0.002
Dimethyl phthalate <0.002
Acenaphthylene <0.001
Acenaphthene <0.001
Dibenzofuran <0.001
Diethyl phthalate <0.002
Fluorene <0.001
4-Chlorophenyl phenyl ether <0.002
N-Nitrosodiphenylamine <0.005
4-Bromophenyl phenyl ether <0.002
a-BHC nd
b-BHC <0.005
¢-BHC (Lindane) <0.005
Phenanthrene <0.001
Anthracene <0.001
d-BHC nd
Heptachlor <0.002
Di-n-butyl phthalate <0.002
Aldrin <0.002
Heptachlor epoxide <0.002
Fluoranthene <0.001
Pyrene <0.001
4,4'-DDE <0.006
Dieldrin <0.003
Endosulfan II nd
4,4'-DDD <0.003
Butyl benzyl phthalate <0.003
Endosuifan sulphate <0.006
Methoxychlor <0.006
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Table A4.2:

Organic Compoun
Waste Samples (

Woodward-CIyde, 1994),

ds Investigated in Deionised Water Leachates from

continued

PARAMETER

DETECTION LIMIT (gm™?)

Endrin ketone
Benzo(a)anthracene
4,4-DDT

Chrysene

Bis(2-Ethylhexyl) phthalate
Dibenzo{a,h)anthracene
Benzo(g,h,i)perylene
Isoindole-1,3-dione

1 ,2-dihydroacenaphthalene
Fluoren-9-one
Xanthen-9-one
Benzo(c)cinnoline
Anthracenedione
Carbazole

Acidic Compounds

Phenol
2-Chlorophenol
2-Methylphenol
4-Methylphenol
2-Nitrophenol
2,4-Dimethylphenol
2,4-Dichlorophenol
4-Chloro-3—methylphenol
2,4.6-Trfchlorophenol
2,4,5-Trichlorophenol
Pentachlorophenol
Benzopyran-2-one
Benzoic acid

Phthallic acid derivatives
Naphthalenol
Naphthaienecarboxylic acid
Fluoren-9-one

Basic & Neutral Comgounds, continued

nd
<0.001
<0.005
<0.001
<0.003
<0.001
<0.001

*
*
w
*
*
*
*

<0.001
<0.002
<0.002
<0.002
<0.002
<0.002
<0.002
<0.002
<0.002
<0.002
<0.005

* ¥ * * »

nd = not detected (detection limit h

= non-target compounds tentatively detected.
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as not been determined).
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Table A4.3: Results from Investigation of Organic Compounds in Deionised Water Leachates from NZAS Waste Samples

Parameter Sample Concentration (gm™) Reference Criteria, (gm™)

NSWEPA (1999) Guidelines - Waste NZ Drinking Water

Standard MAVs

Volatiles
Toluene Composite of Samples 4-12 0.002 Inert = 1.44, Solid = 14.4, Industrial = 57.6 0.8
Xylenes - total Composite of Samples 4-12 0.002 Inert = 5, Solid = 50, Industrial = 200 0.6
Semi Volatiles
Naphthalene Composite of Samples 4-12 0.002 - r
Acenaphthylene Composite of Samples 4-12 0.001 - r
Acenaphthene Composite of Samples 4-12 0.001 - =
Dibenzofuran Composite of Samples 4-12 0.004 - =
Fluorene Composite of Samples 4-12 0.002 - =
Fluoranthene Composite of Samples 4-12 0.009 - 0.004
Pyrene Composite of Samples 4-12 0.006 - >
Anthracene Composite of Samples 4-12 0.022 - =
Total PCA's Composite of Samples 4-12 0.047 - T
Acidic Compounds
Phenol Composite of Samples 4-12 0.002 Inert = 1.44, Solid = 14.4, Industrial = 57.6 =
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Table A4.4: Results from Investigation of Inorganic Compounds in Deionised Water Leachates from NZAS Waste Samples
Parameter Sample Concentration (gm™) Reference Criteria, (gm™)
NSWEPA (1999) Guidelines - Waste NZ Drinking Water Standard MAV's
Aluminium 1 (OId bricks, NW corner) 0.2 - Guideline = 0.15
2 (Refractory material, SE side) 5.9
3 (New refractory bricks) 0.63
4 (Two year old C Rodding Room dust) 183
5 (Rodding Room dust : exposed) 153
6 (Three week old Rodding Room dust) 24.5
7 (Coke mixed with Pitch) 3.9
8 (Dross composite) 6.3
9 (Dross - large fragments) 3.1
10 (Dross - screened) 1.5
13 (Duplicate of No. 6) 24.0"
Blank 0.03
Test Pit C1 18.5
Test Pit Cl1, C2, C3 (composite) 51
Blank <0.02
Arsenic 1 (Old bricks, NW corner) <0.03 Inert = 0.5, Solid = 5, Industrial = 20 0.01
2 (Refractory material, SE side) <0.04
3 (New refractory bricks) <0.03
4 (Two year old C Rodding Room dust) <0.04
5 (Rodding Room dust : exposed) <0.03
6 (Three week old Rodding Room dust) <0.03
7 (Coke mixed with Pitch) <0.04
8 (Dross composite) <0.03
9 (Dross - large fragments) <0.03
10 (Dross - screened) <0.03
13 (Duplicate of No. 6) <0.04
Blank <0.03
Test Pit C1 <0.04
Test Pit C1, C2, C3 (composite) <0.03
Blank <0.04
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Table A4.4:

Results from Investigation of Inorganic Compounds in Deionised Water Leachates from Waste Samples,

Blank

<0.004

continued
Parameter Sample Concentration (gm?) Reference Criteria, (gm™)
NSWEPA (1999) Guidelines - Waste NZ Drinking Water Standard MAVs

Boron 1 (Old bricks, NW corner) 0.009 14

2 (Refractory material, SE side) 0.03

3 (New refractory bricks) 0.01

4 (Two year old C Rodding Room dust) 0.03

5 (Rodding Room dust : exposed) 0.03

6 (Three week old Rodding Room dust) 0.01

7 (Coke mixed with Pitch) 0.02

8 (Dross composite) 24

9 (Dross - large fragments) 2.4

10 (Dross - screened) 34

13 (Duplicate of No. 6) 0.02

Blank 0.01

Test Pit C1 0.17

Test Pit C1, C2, C3 (composite) 0.15

Blank 0.006
Cadmium 1 (Old bricks, NW corner) <0.003 Inert = 0.1, Solid = 1, Industrial = 4 0.003

2 (Refractory material, SE side) <0.004

3 (New refractory bricks) <0.003

4 (Two year old C Rodding Room dust) <0.004

5 (Rodding Room dust : exposed) <0.003

6 (Three week old Rodding Room dust) <0.003

7 (Coke mixed with Pitch) <0.004

8 (Dross composite) <0.003

9 (Dross - large fragments) <0.003

10 (Dross - screened) <0.003

13 (Duplicate of No. 6) <0.004

Blank <0.003

Test Pit C1 <0.004

Test Pit C1, C2, C3 (composite) <0.003
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Table A4.4: Results from Investigation of Inorganic Compounds in Leachates from Waste Samples, continued

Blank

<0.004

Parameter Sample Concentration (gm™) Reference Criteria, (gm™)
NSWEPA (1999) Guidelines - Waste NZ Drinking Water Standard MAVs
Calcium 1 (Old bricks, NW corner) 22 Guideline for Ca & Mg hardness = 200
2 (Refractory material, SE side) 54
3 (New refractory bricks) 1.1
4 (Two year old C Rodding Room dust) 17.7
5 (Rodding Room dust : exposed) 40.0
6 (Three week old Rodding Room dust) 4.7
7 (Coke mixed with Pitch) 1.1
8 (Dross composite) 0.27
9 (Dross - large fragments) 0.45
10 (Dross - screened) 0.25
13 (Duplicate of No. 6) 4.7
Blank 0.06
Test Pit Cl1 14
Test Pit C1, C2, C3 (composite) 27
Blank 0.04
Chromium 1 (Old bricks, NW comer) <0.003 Inert = 0.5, Solid = 5, Industrial = 20 0.05
2 (Refractory material, SE side) <0.004
3 (New refractory bricks) <0.003
4 (Two year old C Rodding Room dust) <0.004
5 (Rodding Room dust : exposed) <0.003
6 (Three week old Rodding Room dust) <0.003
7 (Coke mixed with Pitch) <0.004
8 (Dross composite) <0.003
9 (Dross - large fragments) <0.003
10 (Dross - screened) <0.003
13 (Duplicate of No. 6) <0.004
Blank <0.003
Test Pit Cl1 <0.004
Test Pit C1, C2, C3 (composite) <0.003
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Table A4.4;

Results from Investigation of Inorganic Compounds in Leachates from Waste Samples, continued

Blank

<0.004

Parameter Sample Concentration (gm™) Reference Criteria, (gm™)
NSWEPA (1999) Guidelines - Waste NZ Drinking Water Standard MAVs

Cobalt 1 (Old bricks, NW corner) 0.005
2 (Refractory material, SE side) <0.004
3 (New refractory bricks) 0.03
4 (Two year old C Rodding Room dust) 0.04
5 (Rodding Room dust : exposed) 0.05
6 (Three week old Rodding Room dust) <0.003
7 (Coke mixed with Pitch) <0.004
8 (Dross composite) <0.003
9 (Dross - large fragments) <0.003
10 (Dross - screened) <0.003
13 (Duplicate of No. 6) <0.004
Blank <0.003
Test Pit C1 <0.004
Test Pit C1, C2, C3 (composite) <0.003
Blank <0.004

Copper 1 (Old bricks, NW corner) <0.003 2
2 (Refractory material, SE side) <0.004
3 (New refractory bricks) <0.003
4 (Two year old C Rodding Room dust) 0.03
5 (Rodding Room dust : exposed) 0.008
6 (Three week old Rodding Room dust) <0.003
7 (Coke mixed with Pitch) <0.004
8 (Dross composite) <0.003
9 (Dross - large fragments) <0.003
10 (Dross - screened) <0.003
13 (Duplicate of No. 6) <0.004
Blank <0.003
Test Pit C1 0.04
Test Pit C1, C2, C3 (composite) <0.003
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Table A4.4: Results from Investigation of Inorganic Compounds in Leachates from Waste Samples, continued

Blank

<0.02

Parameter Sample Reference Criteria, (gm™)
NSWEPA (1999) Guidelines - Waste NZ Drinking Water Standard MAV's
Iron 1 (Old bricks, NW corner) 0.10 Guideline = 0.2
2 (Refractory material, SE side) 0.02
3 (New refractory bricks) 0.02
4 (Two year old C Rodding Room dust) 0.02
5 (Rodding Room dust : exposed) 0.07
6 (Three week old Rodding Room dust) 0.09
7 (Coke mixed with Pitch) 0.05
8 (Dross composite) 0.19
9 (Dross - large fragments) 0.21
10 (Dross - screened) 0.06
13 (Duplicate of No. 6) 0.05
Blank 0.01
Test Pit C1 0.66
Test Pit C1, C2, C3 (composite) 0.05
Blank 0.01
Lead 1 (Old bricks, NW corner) <0.02 Inert = 0.5, Solid = 5, Industrial =20 0.01
2 (Refractory material, SE side) <0.02
3 (New refractory bricks) <0.02
4 (Two year old C Rodding Room dust) <0.02
5 (Rodding Room dust : exposed) <0.02
6 (Three week old Rodding Room dust) <0.02
7 (Coke mixed with Pitch) <0.02
8 (Dross composite) <0.02
9 (Dross - large fragments) <0.02
10 (Dross - screened) <0.02
13 (Duplicate of No. 6) <0.02
Blank <0.02
Test Pit C1 <0.02
Test Pit C1, C2, C3 (composite) <0.02
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Table A4.4:

Results from Investigation of Inorganic Compounds in Leachates from Waste Samples, continued

Blank

<0.0005

Parameter Sample Concentration (gm™) Reference Criteria, (gm”)
NSWEPA (1999) Guidelines - Waste NZ Drinking Water Standard MAV's
Magnesium 1 (Old bricks, NW corner) 0.09 Guideline for Ca & Mg hardness = 200
2 (Refractory material, SE side) 0.55
3 (New refractory bricks) 0.07
4 (Two year old C Rodding Room dust) 0.26
5 (Rodding Room dust : exposed) 0.83
6 (Three week old Rodding Room dust) 0.53
7 (Coke mixed with Pitch) 0.13
8 (Dross composite) 0.93
9 (Dross - large fragments) 2.0
10 (Dross - screened) 33
13 (Duplicate of No. 6) 0.47
Blank <0.02
Test Pit Cl1 1.1
Test Pit C1, C2, C3 (composite) 33
Blank <0.03
Manganese 1 (Old bricks, NW corner) 0.006 0.5
2 (Refractory material, SE side) 0.15
3 (New refractory bricks) 0.02
4 (Two year old C Rodding Room dust) 3.8
5 (Rodding Room dust : exposed) 13.0
6 (Three week old Rodding Room dust) 0.79
7 (Coke mixed with Pitch) 0.03
8 (Dross composite) 0.003
9 (Dross — large fragments) 0.02
10 (Dross — screened) 0.02
13 (Duplicate of No. 6) 0.83
Blank 0.002
Test Pit C1 0.02 -
Test Pit C1, C2, C3 (composite) 0.07
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Table A4.4:

Results from Investigation of Inorganic Compounds in Leachates from Waste Samples, continued

Parameter Sample Concentration (gm™) Reference Criteria, (gm”)
NSWEPA (1999) Guidelines - Waste NZ Drinking Water Standard MAVs
Molybdenum 1 (Old bricks, NW corner) <0.003 Inert = 0.5, Solid = 5, Industrial = 20 0.07
2 (Refractory material, SE side) <0.004
3 (New refractory bricks) <0.003
4 (Two year old C Rodding Room dust) <0.004
5 (Rodding Room dust : exposed) <0.003
6 (Three week old Rodding Room dust) 1 0.004
7 (Coke mixed with Pitch) <0.004
8 (Dross composite) 0.01
9 (Dross — large fragments) <0.003
10 (Dross — screened) 0.004
13 (Duplicate of No. 6) ,0.005
Blank <0.003
Test Pit C1 <0.004
Test Pit C1, C2, C3 (composite) <0.003
Blank <0.004
Nickel 1 (Old bricks, NW corner) 0.02 Inert = 0.2, Solid = 2, Industrial = 8 0.02
2 (Refractory material, SE side) 10.005
3 (New refractory bricks) 0.03
4 (Two year old C Rodding Room dust) ' 0.88
5 (Rodding Room dust : exposed) 1.7
6 (Three week old Rodding Room dust) 1 0.14
7 (Coke mixed with Pitch) . 0.02
8 (Dross composite) <0.003
9 (Dross — large fragments) <0.003
10 (Dross — screened) <0.003
13 (Duplicate of No. 6) 1 0.15
Blank <0.003
Test Pit C1 £ 0.02
Test Pit C1, C2, C3 (composite) <0.003
Blank <0.004
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Table A4.4: Results from Investigation of Inorganic Compounds in Leachates from Waste Samples, continued

Blank

<0.11

Parameter Sample Concentration (gm™) Reference Criteria, (gm™)
NSWEPA (1999) Guidelines - Waste NZ Drinking Water Standard MAVs

Phosphorous 1 (Old bricks, NW comer) 0.07
2 (Refractory material, SE side) <0.05
3 (New refractory bricks) <0.05
4 (Two year old C Rodding Room dust) <0.05
5 (Rodding Room dust : exposed) <0.05
6 (Three week old Rodding Room dust) <0.05
7 (Coke mixed with Pitch) <0.05
8 (Dross composite) <0.05
9 (Dross — large fragments) <0.05
10 (Dross — screened) <0.05
13 (Duplicate of No. 6) <0.05
Blank <0.05
Test Pit Cl1 <0.05
Test Pit C1, C2, C3 (composite) <0.05
Blank <0.05

Potassium 1 (OId bricks, NW corner) 0.15
2 (Refractory material, SE side) 0.4
3 (New refractory bricks) 0.21
4 (Two year old C Rodding Room dust) 1.3
5 (Rodding Room dust : exposed) 2.8
6 (Three week old Rodding Room dust) 0.77
7 (Coke mixed with Pitch) 0.48
8 (Dross composite) 45.
9 (Dross — large fragments) 11.1
10 (Dross — screened) 10.
13 (Duplicate of No. 6) 0.55
Blank <0.1
Test Pit C1 2.8
Test Pit C1, C2, C3 (composite) 1.6
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Table A4.4:

Resuits from Investigation of Inorganic Compounds in Leachates from Waste Samples, continued

Parameter Sample Concentration (gm™) Reference Criteria, (gm™)
NSWEPA (1999) Guidelines - Waste NZ Drinking Water Standard MAVs

Selenium 1 (O1d bricks, NW corner) <0.03 Inert = 0.1, Solid = 1, Industrial = 4 0.01
2 (Refractory material, SE side) <0.04
3 (New refractory bricks) <0.03
4 (Two year old C Rodding Room dust) <0.04
5 (Rodding Room dust : exposed) <0.03
6 (Three week old Rodding Room dust) <0.03
7 (Coke mixed with Pitch) <0.04
8 (Dross composite) <0.03
9 (Dross — large fragments) <0.03
10 (Dross — screened) <0.03
13 (Duplicate of No. 6) <0.04
Blank <0.03
Test Pit C1 <0.04
Test Pit C1, C2, C3 (composite) <0.03
Blank <0.04

Silica 1 (Old bricks, NW comer) 0.12
2 (Refractory material, SE side) 0.35
3 (New refractory bricks) 0.14
4 (Two year old C Rodding Room dust) 0.37
5 (Rodding Room dust : exposed) 0.57
6 (Three week old Rodding Room dust) 0.71
7 (Coke mixed with Pitch) 0.27
8 (Dross composite) 0.13
9 (Dross — large fragments) 0.21
10 (Dross — screened) 1.3
13 (Duplicate of No. 6) 0.26
Blank 0.16
Test Pit C1 0.71
Test Pit C1, C2, C3 (composite) 0.35
Blank 0.14
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Table A4.4:

Results from Investigation of Inorganic Compounds in Leachates from Waste Samples, continued

Parameter Sample Concentration (gm™) Reference Criteria, (gm™)
NSWEPA (1999) Guidelines - Waste NZ Drinking Water Standard MAVs

Sodium 1 (Old bricks, NW corner) 1.9 Guideline = 200
2 (Refractory material, SE side) 26.
3 (New refractory bricks) 4.6
4 (Two year old C Rodding Room dust) 442
5 (Rodding Room dust : exposed) 567
6 (Three week old Rodding Room dust) 188
7 (Coke mixed with Pitch) 12.3
8 (Dross composite) 592
9 (Dross — large fragments) 232
10 (Dross — screened) 229
13 (Duplicate of No. 6) 180
Blank 0.65
Test Pit C1 86
Test Pit C1, C2, C3 (composite) 99
Blank 0.18

Strontium 1 (Old bricks, NW comer) 0.01
2 (Refractory material, SE side) 0.02
3 (New refractory bricks) 0.007
4 (Two year old C Rodding Room dust) 0.11
5 (Rodding Room dust : exposed) 0.23
6 (Three week old Rodding Room dust) 0.04
7 (Coke mixed with Pitch) 0.03
8 (Dross composite) 0.03
9 (Dross - large fragments) 0.02
10 (Dross - screened) 0.02
13 (Duplicate of No. 6) 0.04
Blank <0.0002
Test Pit C1 0.03
Test Pit C1, C2, C3 (composite) 0.03
Blank <0.0003
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Table A4.4: Results from Investigation of Inorganic Compounds in Leachates from Waste Samples, continued
Parameter Sample Concentration (gm™) Reference Criteria, (gm™)
NSWEPA (1999) Guidelines - Waste NZ Drinking Water Standard MAVs
Sulphur 1 (Old bricks, NW corner) 0.95 Guideline as SO, = 250
2 (Refractory material, SE side) 2.8
3 (New refractory bricks) 2.6
4 (Two year old C Rodding Room dust) 229
5 (Rodding Room dust : exposed) 323
6 (Three week old Rodding Room dust) 89
7 (Coke mixed with Pitch) 29
8 (Dross composite) 16.6
9 (Dross - large fragments) 5.0
10 (Dross - screened) 5.0
13 (Duplicate of No. 6) 86
Blank 0.23
Test Pit C1 0.75
Test Pit C1, C2, C3 (composite) 6.8
Blank 0.03
Tin 1 (O1d bricks, NW corner) <0.003 1
2 (Refractory material, SE side) <0.004
3 (New refractory bricks) <0.003
4 (Two year old C Rodding Room dust) <0.004
5 (Rodding Room dust : exposed) <0.003
6 (Three week old Rodding Room dust) <0.003
7 (Coke mixed with Pitch) <0.004
8 (Dross composite) <0.003
9 (Dross - large fragments) <0.003
10 (Dross - screened) <0.003
13 (Duplicate of No. 6) <0.004
Blank <0.003
Test Pit C1 <0.004
Test Pit C1, C2, C3 (composite) <0.003
Blank <0.004
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Table A4.4: Results from Investigation of Inorganic Compounds in Leachates from Waste Samples, continued

Blank

0.007

Parameter Sample Concentration (gm's) Reference Criteria, (gm‘3)
NSWEPA (1999) Guidelines - Waste NZ Drinking Water Standard MAVs

Zinc 1 (Old bricks, NW corner) 0.01 Guideline = 3

2 (Refractory material, SE side) 0.02

3 (New refractory bricks) 0.02

4 (Two year old C Rodding Room dust) 0.06

5 (Rodding Room dust : exposed) 0.07

6 (Three week old Rodding Room dust) 0.02

7 (Coke mixed with Pitch) 0.02

8 (Dross composite) 0.009

9 (Dross - large fragments) 0.005

10 (Dross - screened) 0.004

13 (Duplicate of No. 6) 0.007

Blank 0.005

Test Pit C1 0.13

Test Pit C1, C2, C3 (composite) 0.02
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Table A4.4: Results from Investigation of Inorganic Compounds in Leachates from Waste Samples, continued
Parameter Sample Concentration Reference Criteria, (gm™)
(gm”)
NSWEPA (1999) Guidelines - | NZ Drinking Water Standard MAV's
Waste

Ammonium-N i Composite of Samples 7, 11 and 12 6.4 Guideline as NH; = 1.5
ii Screened Dross - Sample 10 3.9
iii Composite of Refractories - Samples 1, 2 and 3 1.12
iv Composite of Carbon Dust - Samples 4, 5 and 6 6.0
v Large Dross Fragments - Sample 9 13.6
vi Dross Composite - Sample 8 31
vil Duplicate of iv 55
viii ~ Test Pit Cl 0.42
ix Composite - Test Pits C2, C3 and C4 0.12
X Blank 0.03

Fluoride i Composite of Samples 7, 11 and 12 22 Inert = 15, Solid = 150, =5
ii Screened Dross - Sample 10 120 Industrial = 600
iii Composite of Refractories - Samples 1,2 and 3 17
iv Composite of Carbon Dust - Samples 4, 5 and 6 310
v Large Dross Fragments - Sample 9 136
vi Dross Composite - Sample 8 190
vii Duplicate of iv 240
viii® ~ TestPitCl 58
ix Composite - Test Pits C2, C3 and C4 76
X Blank 0.1
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Table A4.4: Results from Investigation of Inorganic Compounds in Leachates from Waste Samples, continued

Parameter Sample Concentration Reference Criteria, (gm™)
(gm”)
NSWEPA (1999) Guidelines - | NZ Drinking Water Standard MA Vs
Waste
Total Cyanide i Composite of Samples 7, 11 and 12 <0.002 Inert = 1.6, Solid = 16, 0.08
ii Screened Dross - Sample 10 0.006 Industrial = 64
iii Composite of Refractories - Samples 1, 2 and 3 <0.002
iv Composite of Carbon Dust - Samples 4, 5 and 6 <0.002
v Large Dross Fragments - Sample 9 0.003
vi Dross Composite - Sample 8 <0.002
vii Duplicate of iv 0.002
viii Test Pit C1 <0.002
X Composite - Test Pits C2, C3 and C4 0.002
X Blank <0.002
Mercury i Composite of Samples 7, 11 and 12 <0.0001 Inert = 0.02, Solid = 0.2, 0.002
it Screened Dross - Sample 10 <0.0001 Industrial = 0.8
iii Composite of Refractories - Samples 1, 2 and 3 <0.0001
iv Composite of Carbon Dust - Samples 4, 5 and 6 <0.0001
v Large Dross Fragments - Sample 9 <0.0001
vi Dross Composite - Sample 8 <0.0001
vii Duplicate of iv <0.0001
viii Test Pit C1 <0.0001
ix Composite - Test Pits C2, C3 and C4 0.0003
X Blank 0.0003
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Table A4.4: Results from Investigation of Inorganic Compounds in Leachates from Waste Samples, continued
Parameter Sample Concentration Reference Criteria, (gm”)
(gm”)
NSWEPA (1999) Guidelines - | NZ Drinking Water Standard MAVs
Waste
COD i Composite of Samples 7, 11 and 12 23
ii Screened Dross - Sample 10 6
iii Composite of Refractories - Samples 1, 2 and 3 11
iv Composite of Carbon Dust - Samples 4, 5 and 6 <6
v Large Dross Fragments - Sample 9 9
vi Dross Composite - Sample 8 11
vii Duplicate of iv 10
viii Test Pit Cl1 <6
ix Composite - Test Pits C2, C3 and C4 <6
X Blank <6
Parameter Sample Reference Criteria, (gm”)
NSWEPA (1999) Guidelines - | NZ Drinking Water Standard MAV's
Waste
pH i Composite of Samples 7, 11 and 12 4.1 Guideline=7.0-8.5
ii Screened Dross - Sample 10 7.9
iii Composite of Refractories - Samples 1, 2 and 3 6.8
iv Composite of Carbon Dust - Samples 4, 5 and 6 5.9
v Large Dross Fragments - Sample 9 8.0
vi Dross Composite - Sample 8 8.9
vii Duplicate of iv 72
viii Test Pit C1 6.8
ix Composite - Test Pits C2, C3 and C4 7.3
X Blank 5.0
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Appendix 5: Characteristics of Haysom’s Dross Waste Powder

Table A5: Results from Investigation of Compounds in TCLP (Weak Acid) Leachates from Haysom’s DWP
Parameter Concentration (gm”) Reference Criteria, (gm™)
Weak Acid Deionised Water | NSWEPA (1999) Guidelines — Waste (Weak Acid TCLP) NZ Drinking Water Standard
TCLP

TCLP < Inert Solid Industrial MAVs
Aluminium 690 - - - - Guideline= 0.15
Ammonium - N 3 22 - - - Guideline as NH; = 1.5
Arsenic <1.0 - 0.5 5 20 0.01
Barium 1.5 - - - - 0.7
Beryllium <0.01 - 0.1 1 4 0.004
Boron 9 - - - - 1.4
Cadmium <0.01 - 0.1 1 4 0.003
Chromium <0.01 - 0.5 5 20 0.05
Copper <0.01 - - - - 2
Cyanide <0.01 - 1.6 16 64 0.08
Fluoride 24 129 15 150 600 1.5
Lead <0.01 - 0.5 5 20 0.01
Mercury <0.01 - 0.02 0.2 0.8 0.002
Nickel <0.05 - 0.2 2 8 0.02
Thallium <0.01 - - - -
Vanadium 1.3 - - - - -
Zinc 0.3 - - - - Guideline = 3
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Appendix 6: Landcare Research Classification of Haysom’s DWP
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Ministry for the Grand Annexe

Environment 84 Boulcott Street

Manatn Mo Te Tulao ,
(Behind Embassy Court)

PD WM 03 04 03 PO Box 10362
Wellington
New Zealand

7 August 2002 Phone (+64 4) 917 7400
Fax (+64 4) 917 7523

Mr David Scott http:/ /v mfe.gavt.nz

87 Simla Crescent

WELLINGTON

Dear David

Further to our recent telephone discussion attached are the Opus and Landcare Research
treviews of the URS report to Bovis Lend Lease dated 26 March 2002.

The Opus review clearly indicated that they agree with the URS conclusions that the dross
material is non-hazardous in terms of flammability and toxic gas emissions. However the

Opus review did not draw any firm eonclusions on whether the dross material is hazardous
due to ecotoxic properiies.

In response to this the Ministry undertook its own calculations on the aquatic ecotoxicity of
the leachate generated from the dross, these calculations concluded that the dross material
was not ecotoxic. The Ministry then contracted LandCare Research to undertake an
independent assessment of these calculations and to decide whether the dross is non-
hazardous from an ecotoxic perspective. The Eandcare report concluded that the leachate
generated from the dross is not ecotoxic to aqualic ecosystems,

It.is worth-clarifying the:meaning of the-following phrase from point 2 of the Landeare
review — “under the definition described above this mixture is not ecotoxic to organisms
because it is greater than the minimum degrees of hazard.” This comment may be
interpreted to mean that the dross material exceeds the HSNO minimum degrees of hazard
and therefore is hazardous. However, this comment refers to the Minimum Degrees of
Hazard Regulations 2001, which state that a substance is defined as ecotoxic to aquatic
organisms if the LC50 is 100 mgy/l or less. The calculated mixture toxicity for the dross
leachate is 3578 mg/l. As the calculated dross leachate toxicity of 3578 mg/l is greater than
100 mg/l, the threshold for ecotoxicity is not exceeded and the material is therefore nen-
hazardous.

Tlook forward to working with you to find a sustainable solution for the dross material. 1
will be in contact with you as soon as possible after the new govermment has been formed.

Yours sincerely
=D g
TREZ S ——

Jaquetta (Ket) Bradshaw
Manager — Pollution and Waste Group

Mo bt taeton sk e pancns e kitve o be dina Making a ditference througl envicanmental Jeadership
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Po_wM-o'b—‘D?' - o

29 April 2002

Glenn Wigley

Ministry for the Environment

PO Box 10 362 INTERRATIOMAL
Wellington CoNtuLTANTE

350141.01
Dear Glenn,

Disposal of Haysom's Aluminium Dross

As promised, please find attached a copy of Dr Peter Nelson's report on the findings of the
URS report to Bovis Lend Lease dated 26 March 2002'.

. Although the URS work shows that in terms of flammable and toxic gas emissions, the
dross is not hazardous, URS" use of the HSNO Act and Regulations to investigate
ecotoxicity appears to have some weaknesses (difficulty in defining the ‘substance’ and
Dross’s apparent ecotoxicity due to aluminium content) and may not be strictly
appropriate. Although it is outside the scope of this work, it may be useful to ask the
opinion of a toxicologist such as Dr Charlie Eason as to whether or not 100mg of Dross in
one litre of water would be considered ecotoxic (and therefore a hazardous substance
under FISNQ assuming that the problem of substance definition can be resolved).

In addition to Dr Nelsons report, we note the following (minor) comments (page numbers
refer to the URS report'):

1. page 4, last paragraph: strictly speaking, is & risk based assessment allowable at all
under the CAE guidelines and "Management of Hazardous Waste" for a non CAE
landfilf (see also URS report of 3/8/01, st page’).

2. page 8, 1st paragraph: the 123ml/kg needs to be added to the gas released. For
example, 123+80=303 ml/kg.h. However, this is still less than 1000ml/kg.h.

3. page 8, 3rd paragraph: The basis for the comment that fluoride concentrations were
lower than those in the risk analysis is unclear. If the composites represent the dross
analysed in the risk analysis the fluoride was about the same in the new samples
(0.68% versus 0.56%).

4. Table 5: The 6.6% AIN figure from Stan Winter seems to have been omitted from
column ‘Undefined 5'.

5. ditto: We assume the Composite 1 and 2 were from samples kept from analyses for
the 2000 Characterisation report.

'URS NZ Ltd, Haysom’s Dross Disposal, letter daled 26 March 2002, ref. 3934 /0001 /00001
* URS NZ Ltd, Haysom's Dross- Response to Peer Reviewers, letter dated 3/8/01, 13/9/01, ref. 48534.001

\ Opus International Consultants Limited i Laval 3, Majastic Centp | Tolopons +64 4471 7000
i Enviramantal 1 100 Wilis Slreal, PO Box 12003 i Facsimits +64 4439 3699
1 Waltngton, Naw Zealand | Wabsite www.0pUS,c0.02
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6. In their report of the 3/ 8/01* section 1.1.2, URS argue that the Dross is not a
primary production Slag under the New Zealand Waste List (L. Cede) as it has been
through Haysom’s secondary recovery operation, consisting of crushing, heat
drying and screening. However these are only mechanical operations and are
unlikely to reduce the potentially chemical hazardous characteristics of the dross, in
fact the dross reactivity may be enhanced because large lumps are crushed
exposing more surface to water.

If Haysom's Dross is to be disposed of in the New River Landfill, then the other concerns
raised in our previous 3 reports’ should to be addressed and satisfied (for example
concerns raised regarding measures taken to prevent dust nuisance and the adequacy of
modelling undertaken). This would require input from the other team members and is
outside scope of this report.

Please feel free to contact the undersigned to discuss,

Yours faithfully,

/ 1
i/,
t
Peter Keller
Senior Environmental Engineer

2 Opus reports “Review of Report-Haysom’s Aluminium Dross Waste Characterisation (27/3/00)", “Review
of Report-Haysom’s Dross Cell - Site Specific Risk Assessment (4/9/00)" and “Review of Report - Haysoms
Dross Trial Cell Construction and Monitoring Specifications (30/3/01)”, all dated 30/6/01.

i Opus International Consultants Limited
Paga -2
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Or PENelson
BSc (HONS), PhD, FNZIC
Consulting Environmental Scientist
PO Box 32-355
Devonport
Auckland

Phone (09) 445 3181
Fax (D9) 445 3047
Email ljn:tainuigdxira.cone

2002-4
24 April 2002

Opus International Consultants Ltd
PO Box 12-343
Wellington

Attn: Mr Peter Keller

Dear Peter

Atuminium Dross: Comment on URS Report to Bovis Lend Lease, 26 March 2002
My Comments on thig repott are aftached.

Yours sincerely

/)
P E Nelson

{Consultant, Environmental Chemistry)

Letter Qpus 246402 1inal Page | of 3
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Aluminium Dross: Comment on URS Report (3934/0001/60001) to Bovis Lend Lease, 26
March 2002

Scope

The test work is set out in the URS Report (48534.001) to P&O Nedlloyd on 3 August/13
September 2001, 1t aims to characterise the dross in terms of its hazardous characteristics
by

1.

o]
i,

Ul

Sampling following accepted standard procedures;

Testing the samples used in the previously reported risk assessment (URS} to verify
that they were representative of the waste as a whole;

Testing gas emissions from the dross based on the UK Special Waste Regulations
(1996).

Methodelogy

1
2

-
J.

The report (26 March 2002) follows the scope test work.
The sampling procedure is not described or validated in the report.

The testing to the UK Special Waste Regulations is adequate. The UK regulations
explanatory note (SWEN 042) specifies Method A.12 of Annex V to the EU directive
92/69/EEC For the measurement of flammable and toxic gas evolution from wastes in
contact with water, Method A.12 is identical to the UN Test Method N.5, UN Test
Method N.3 is specified in the Fazardous Substances (Classification) Regulations
2001 for elassifying solids that emit flammable gas when in contact with water (Class
4.3 substances). The method described in the URS report appears to be similar to
Method A.12. but it is not fully described or validated. Copies of SWEN 042 and
Method A.12 are attached.

Representative Nature of samples nsed in the URS Risk Assessment

L.

12

G2

The results reported for fluoride in the composite samples 2002 (Table ) are shown
as mg/kg rather than %.

Hazardous wastes are controlled by the RMA, not HSNO. RMA controls for
hazardous wastes are established under consents isswed under this Act. The MIE is
currently developing landfill waste acceptance criteria (LWAC) to improve the RMA
controls. Under the LWAC. wastes listed in the New Zealand Waste List (L-Cade) as
potentially hazardous cannor be accepted at any landfill unless  meets the design
standards given in the CAF Landfill Guidelines. If these standards are met, wasies
listed as potentially hazardous may be accepted if they meet TCLP criteria specified
in the LWAC. A number of New Zealand landfills already have waste acceptance
TCLP limits based on USEPA criteria and the NZS 9201:23:1999 Model General
Bylaws Trade Waste specified in their consent conditions.

The New River Landfill is an older landfill and it does not meet the design standards
given in the CAE landfill guidelines. Under the proposed LWAC, it cannot accept the
potentially hazardous wastes listed in the L-Code. Specific TCLP limits have not
been established for the New River Landfill and national LWAC have not been
completed. Testing under the UK Special Wastes Regulations 1996 indicate that the
Haysom dross is not hazardous in terms of its flammable or toxic gas emissions.
Testing under these regulations for ecotoxicity was not done.

b etter Epus 240402 fivad Page 2 of 3
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In the absence of LWAC applicable to the New River Landfill, URS has applied some
of the provisions relating to ecotoxicity in the Hazardous Substances Regulations
(2001) to assess the hazardous characteristics of the Haysom dross. The URS
approach applies the ecotoxic limits given in Schedule 6 of the Hazardous Substances
(Minimum Degrees of Hazard) Regulations 2001 in its assessment of the degree of
hazard of the Haysom dross. These regulations specify, for example, that a substance
is ecotoxic to aquatic organisms because data for the substance indicates that the fish
LCsq is 100 mg or less per litre of water. The URS argument considers the Haysom
dross to be a substance and relates its ecotoxicity to the individual concentration of
knewn contaminants in the dross in 1 litre of water in contact with 100 mg of dross.
From this, URS concludes that the dross is not ecotoxic.

This conclusion is questionable. The Haysom dross is not defined as a substance
under the HSNO Act as it is 2 mixture of varidble and only partially known
composition.

Another way of assessing the hazardous classification under the HS Regulations is to
apply the mixture rules. described in Part VII of the User Guide 1o HSNO Thresholds
and Classification (ERMA. August 2001), to the components known to be in the
Haysom dross. The ANZECC Water Quality Guidelines report the fish LCx for
aluminium in the range 0.6 — 106 mg/l. Aluminium is thus specified as ecotoxic
(Class 9.1C: Substances that are harmful in the aquatic environment) under the
provisions of Schedule 6 of the Hazardous Substances (Minimum Degrees of Hazard)
Regulations 2001. The mixture rules retain the ecotoxic hazard classification if the
sum of classified components exceeds 25%. The dross contains aluminium in a range
of 25 — 50% (Table 2-1. Characterisation report, URS 27 March 2000). Thus the
dross is ecotoxic based on its aluminium content. Other known components of the
dross include fluoride. boron, vanadium, and aluminium nitride. These components,
or products produced by them on contact with water, are classifiable as ecotoxic, and
will add to the ecotoxic effect of aluminium.

While using the HSNO regulatory provisions to assess potentially hazardous wastes
appears reasonable, the difficulty in defining waste composition presents a major
problem. This is recognised by ERMA and the MfE. The development of the NZ
Waste List and LWAC by the MfE will provide guidance to support the RMA
controls on the acceptance of hazardous waste into landfills.

Conclusions

Provided that the methodology used is properly validated. the conelusions thar

1.

the Haysom Dross is not hazardous in terms of its flammable and toxic gas emissions
is acceptable;

»

2. the dross samples used were representative of the dross is acceptable.

3. the Haysom dross is not ecotoxic is not acceptable (see notes 4-6 in the previous
seclion).

4. In my opinion. hazardous waste classification for landfill acceptance using the HSNO
regulatory provisions should be avoided as this is likely to conflict with hazardous
waste controls under the RMA.

Letter Qpus 230402 hinal Page 3ol3
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SEELUIAL WADLE KEGULA LIUND 1YY0 (AS AMENDED) U
SPECIAL WASTE EXPLANATORY NOTE A

Description: ALUMINIUM DROSSES & SLAGS & RELATED WASTES

Hazardous Waste List Code(s):

10 03 04 Primary smelting stags/white drosses

1003 08 Salt slags from secondary smelting

1003 09 Black drosses firom secondary smelting

100310 ~ Waste from treatment of salt slags and black
drosses treatment

Scope/Interpretation:

Aluminiwn Dross is a material generally consisting of aluminium oxides, aluminium, aluminium
alloys & metallic salts, formed from the reaction of molten aluminium with air, moisture, salt &
chlorine fluxes during molten metal processing. Cooled dross may be in the form of lumps, small
pieces ar fine particles, with a black, grey or white mineral like eppearance. Dross usuzlly contains
some entrained metdllic aluminium,

The main constituents and typical composition within the drosses that may make the waste special
are:

Aluminium 810 30%
Aluminium Oxide 30 to 90%
Aluminium Nitride 0to 10%
Aluminium Carbide 0t 5%

Alumninium Slag is a matedal generally consisting of aluminium oxides, aluminium & aluninium
alloys. sodium & potassium chloride, formed during molten metal processing,
Salt slag may be in the form of lumps, small pieces or fine particles.

The main constituents and typical composition within the slags that may make the waste special
are:

Aluminium 1to 15%

Aluminium Oxide 10 10 50% pe
Aluminium Nitride O 1%

Aluminium Carbide Do 1%

Reference 1o the European lnventory of Existing Commercial Chemical Substances (EINECS) has
been made for the description and analysis.

Date ol issue: 01.01.99 Version No.: 2 Doc. Rell No.: SWEN 042

w

e V]
Drafted by: SWAG Anproved hy: ":11’?-:,_:&“‘;, . | PageNo.: | | | OF

IMPORTANT NOTES PLLEASE READ

“This explanatory note s intended for SPECIFIC INTERNAL ENVIRONMENT AGENCY use to assisl olficers o interpretund
enfuree the 1996 Special Waste Regulations (as amended) the explanafory note s based on infurmation cantained ia the SWR ann
un current undecstanding. Lhis explanatory note may he subject to chunge in the light of reprulatory ehanges, future Government

puidunce ur experience ol regulating this type of waste, However, in the interests af transparency, this explanatory note is avaifable
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DFELULIAL WADI B REGULA LIV 1YY0 (AS AMENDED) U
SPECIAL WASTE EXPLANATORY NOTE A

Description: ALUMINIUM DROSSES & SLAGS & RELATED WAST

Hazardous Waste List Code(s):

10 03 04 Primary smelting slags/white drosses

1003 08 Salt slags from secondary smelting

1003 09 Black drosses from secondary smelting

10 03 10 Waste from treatment of salt slags and bla
drosses treatment

Technical Assessment:

The wastes are listed on Schedule 2 Part I (the Hazardous Waste Lisi) of the Special W:
Regulations 1996 (as amended) (SWR) and therefore need to be assessed against all
hazardous properties H1 t H14 given in Schedule 2 Part 11 of the SWR.

The waste contains substances classified as hazardous as shown below:

Substance ASL Classification Applicable
or *other data Hazard Codes
Aluminium F; RL5 H3A (fifh indent

(as powder, stabilised) R10 4

Aluminium Nitride A poison. Will react with water or steam to|H12
produce toxic or cerrosive fumes (asnmonia).
{Sax 9th Edition] - (R29 assumed)

Aluminium Carbide Decomposed by water with evolution of|H3A (fifth indent)
methane, [The Merck Index 11th Edition] -
(R15 assumed)

To make an assessment of alumninium slags and dross the most important criteria is to look :
the hazarclous properties H3-A (fifth indent) and HI2.
-

Date of issue: 01.01.99 Version No.: 2 Doc. Ref, No.: SWEN 042

A
Drafred by: SWAG Approved by: ?'}T,n,,.\..u». PageNos | 2 | OL:

IMPORTANT NOTES PLEASE READ

This explanators note is insended for. SPECIFIC INTERNAL ENVIROXNMENT AGENCY use [0 assist nfficers tg inferpret as
enforce the 1996 Special Waste Reyulations (43 amended) thecxplanatory note Is based on informatfon canained i che SWR
o0 currerit understanding,  T'his explanatory note may be subject 1o eliangein the light o Fregulatory chanpes, future Guvernm
puidance ne evperience of regulating tlis type of wiusce. Flawever, fn the interests of transparency, this explanatory nore iv avads
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SEUIAL YWWADILE KEGULA LIUND LYY0 (AS AMENDED) U
SPECIAL WASTE EXPLANATORY NOTE &

Description: ALUMINIUM DROSSES & SLAGS & RELATED WASTES

Hazardous Waste List Code(s):

1003 04 Primary smelting slags/white drosses

1003 08 Salt slags from secondary smelting

10 03 09 Black drosses from secondary smelting

160310 = Waste from treatment of salt slags and black
drosses treatment

Technical Assessment Cont’d
There are two mechanisms for determining these hazards:
s test to show that the hazard is apparent, i.e., in the case of H3A (fifth indent) contact
with water ot damp air gives rise to 1 litre of flammable gas from 1 kg of waste in 1
hour, and in the case of H12 contact with water, air or acid gives rise to 1 litre of toxic

gas from 1 kg of waste in 1 hour. The test methods are listed in Annex V,

s determine the concentration of aluminiwm nitride andfor aluminium carbide and
calculate the threshold concentration of the substance in the waste using stoichiometric
equations.

Stoichiometric equations for aluminium nitride with waterto determine the H12 threshold

On contact with water aluminium nitride decomposes to release toxic ammonia gas:
AIN+3H:0 — Al(OH); + NH,T

Attribute molecular weights 41 3% 18 78 17

Divide the number of grams of aluminium nitride, 41, by 22.4 (the' volume in litres occupied by

1 mole of gas at NTP) and multiply by the molar ratio between aluminium nitide & the

ammonia gas produced: v

41/224x 1/1 = 1.8304g

Date of issue: 01.01.99 Version No.: 2 Dpc. Ref. No.: | SWEN 042

Drafted by: SWAG Approved by: ?‘;;'__K_g-.m,\_ Page Na.: | 3 | Of: s

IMPORTANT NOTES PLEASE READ

This explanatory note is intended fur SPECIFIC INTERNAL EXVIRONMENT AGENCY use to.assist officers to'interprer and
enlaree the 1996 Spreia) Waste Rewhlations (a5 amended) thexxplanatory dote is based oniinformation conta/ned in the SWR and
on cucrent ungerstanding. “This explatatory note:may be subject to ehange in the tight of regulatory changes, tuture Government
guidance ar expecience of regulating this trpe-ol waste, Mowever, in the interests ol rransparency, this explanatory note is availuble
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DrELIAL WADLE KBUULA LIUND 1YY0 (AS AMENDED) .
SPECIAL WASTE EXPLANATORY NOTE A
Description: ALUMINIUM DROSSES & SLAGS & RELATED WASTES

Hazardous Waste List Code(s): -

1003 04 Primary smelting slags/white drosses

1003 08 :Salt slags from secondary smelting

1003 09 Black drosses from secondary smelting

100310 = Waste from treatment of salt slags and black
drosses treatment

Technical Assessment Cont’d:
This amount of substance (grams) is divided by 1000 (to convert to Kg) and multiplied by 100
(to give % by weight), which will give the limiting concentration for the substance in the waste
for hazard H12;

1.8304 / 1000 x 100 = 0.183%

toichiometric equations [ minium powder to determine the indent) thresho

Aluminium in powder form will readily oxidise in contact with moisture or damp air to
produce Aluminium Oxide & Hydrogen:

2A1 + 3H:0 = ALOs + 3H:
The methodology given above for H12 can be used for calculating the amount of Aluminium
as powder in the waste that can produce encugh highly flammable gas w give the limiting
concentration for the substance in the waste for hazard H3A (fifth indent):

=0.08%

Stoichiometric equations for aluminium carbide to determine the H3A (fifth indent) threshold

Aluminium Carbide on contact with water decomposes to release Methane:

AlLCy + 6HzQ — 241,05 + 3CHLT

Date of issue: 01.01.99 Version No.! 2 Doc. Ref, No.: | SWEN 042
i

o

)
Drafted by: SWAG Approved by: (‘}'}_‘J&_%_ Page No.: | 4 | Of

TMPORTANT NOTES PLEASE READ

‘Thiy explanatory aute I Intended for SPECIFIC INTERNAL ENVIRONMENT AGENCY use to ussist officers to Interpret and
enfaree the 1996 Speetal Waste Regulations (as a ded) the expl ¥ note is based on information contained in the SWR and
an eurrent understanding. ‘This explanatory note may be subject 1o change In'the light of regulatoey changes, future Government
guidanee or experience ul reguduting this type of waste. However, in the interests of transparency, this explanutory note is avatlable
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DILUIAL WADI L KEGULA LIUND 1YY0 (AS AMENDEL) V.V
SPECIAL WASTE EXPLANATORY NOTE

Description: ALUMINIUM DROSSES & SLAGS & RELATED WASTES

Hazardous Waste List Code(s):

100304 Primary smelting sfags/white drosses

10:03 08 Salt slags from secondary smelting

100309 Black drosses from secondary smelting

100310 ' Waste from treatment of salt slags and hlack
drosses treatment

Technical Assessment Cont’d:

Using the same methodology as given above for calculating the amount of Aluminium Carbide
in the waste to produce enough highly flammable -gas will give the limiting concentration for
the substance in the waste forhazard H3A (fifth indent):

=0.214%
Other considerations

This assessment does not consider any other hazards, for example H 4 ecotoxic. Data on this
and the other Schedule 2 Part IT hazardous properties is scant but should be considered for
any assessment of aluminium wastes.

Summary

Aluminium drosses and Slags that are on the Hazardous waste list will be special waste if they
contain:

Aluminium Nitride at concenerations = 0:18% (H12)
Aluminium in powder form at concentrations > 0.08% (H3A (fifth indent))
Aluminium Carbide at concentrations > 0.22% (H3A (fifth indent))

Altematively, a test can be performed on the waste to determine if the waste wilt give rise to |

litre of gas in | hour from 1 kg waste. .
Date of issue: 01.01.99 Yersion No.t 2 Doc. Ref. No.: | SWEN 042
o ; ]
; : ; | - . | s b
Dirafted hy: SWAG Approved hy: ‘; ?b'?c Az | PageNoz |5 01‘ 5

IMPORTANT NOTES PLEASE READ

This explunatory nute is intended for SPECIFIC INTERNAL ENVIRONMENT AGENCY ude 10 assist officers to Interprecand
enforee the 1996 Special Waste Repulations {as {ed) the expl vy noteds bused on information contained n the SWRand
i current understan This expl ¥ note may be subject to change in the light of regulatory chunges, future Government
peidance or coperfence of repuluting this type ol waste. However, in the interests ol teanspareacy, this explunatory note ls available

[68]



gvaary Coanimurtion 5 e iticoue

1 pUbEnE i ihe

0 Bkt PL KRN 10 GRELES CAEOINESS

s

EEC (0 L3 A
3 angrax ¥ Tonlng Sieihacs wnd 1B coifespuiting . it Lo duwalisdey hatu & pidout page in this st

&

A found n D 928

¥uans natise tat aniy E

A:12, FLAMMABILITY (CONTACT WITH WATER)

I. METHOD

1.1, INTRODUCTION

This st method con be used to determine whether the reaction.of a substance with water ar damp air

leads to the develog of dung of gus or gases which muy. be highly Nammable.

The test methid can be spplied to both-solid and liquid sut This methed is not applicable w
substuncss which speatanepusly ignite when in:contace with-air.

1.2, DEEINITIONS AND UNITS

Highly flummable: substances which, in contact with water or damp i, wo!vc;highly‘ﬂmﬁuhlc guses,
nUangerous quantities ot a minimum rate of | litre/ky pet hour,

1.3, PRINCIPLEOF THE METHOD

The substance is tested necording 10-the step by step sequence described below; if ignition occurs at
any step, no-furthec testing 5 necessary. [7 it is knowa that the substance does ot react vinlencly with

water then proceed to siep 4 (1.3.4)

131 Seepll

The testosubstunee is placed in & tough contiining: digtitled: water at 20 9C wid it is nated whether or

not thwe avolved uas igmtes.

1.3.2.:5tep 2

The test substance is placed on a filter paper floating on the surface of a dish conuining distilled water
4t 20 °C und 1t 1 nated whethee or not the evolved gas ignites, The filter paper is merely to keep the
subrstangk in pne place w.increase the chances of ignition.

1,33, Swep 3

The test substunce iy mady inta-a pile spproximately 2 cm high and 3 em diameter. A fow drops of
water ure-added to the pile and it 15 noted whether or not the evolved gus ignites.

1.3.:4. Step 4

The test substanee is mixed with distilled water at 20 °C and the Fte oftevelution of gab ¥ mieasured
over-a period of seven hours, ai one-hour intervals. IF the mie of evolution is errulic, or is increasing,
after seven hours, the measuring time should be extended to a maximum tine of five days. The test
miy be gtapped if the rte at any time exceeds | litre/kgper honr.

1+ REFERENCE SUBSTANCES

Not specitied.

>

1.5 QUALITY CRITERIA

o stated.
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1.6 DESCRIPTION OF METHODS

1.6.1. Step 1
1:6.1.1. Test conditions
The rest is performed ut room fexperative (éimazo' 4Gy

1.6.1,2; Performanee ofthe test

A small guuntity (approximately 2 mm di ) of the test sub should be placed in-a trough
containing distilled water, A note should be made of whether () any gas is evolved and [u} {ﬂgu{lion
of the gas oceurs. 1Mignition of the pas ocours then nd further testing of the sub il

thesubistance inregarded 85 hazardous.

1,6.2, Step 2
1.6.2.1. Apparnnas

A filter-paper is Noated flat on the surfice of distilled water in any suitable vessel, ep. 2 100 mm
diumeter evaporating dish.

il 8 piodee 1 Sovizad 10 connul te

1.6.2.2, Test conditions

The test is-performed:at room temperitire (cica 20 °C),
1,6.2:3, Performanceifzhe test

A small quarntity afthe test substance (nppm(lmmely 2 mm diameter) ix:placed-onto thecentee ofthe
filter-paper. A tote should bé made of whethar (1) any gas is.evolved and [ll} if iglllllan of the gas
oceurs. |f ignition of the gi¥ occurs then no firther tosting of the sub is | beeause tie
subminge is regarded as huzardous.

Irman presions sage- 2 IS sne

Awtirthiness sossebsily of grons Canndt be complitely setiilivd. g dilldeniné

of e Ot Jominfis) oy tarie o0 (s

1.6.3. Step 3

1.6.3.1. Test canditions

I QS ot

The test 15 performed at room temperatre (circa 20 °C).

1) ) £40 h2 o

1.6.3.2. Performance of the test

The test substance is made into 2 pile appronimately 2 em highand 3 om withan i
in the top. A few drops of water are added to the hollow and a note is made of whether (i) any as is
evolved and (i) if ignition of the gas oceurs. [figaition of the yas occurs then no further testing of the
substines is needed because the substance is regarded as hazardous.

ity & ledeofissy puthiohod @ the paptr atitins of the Dficnl Jaanal of e Foronean Communties is deemen aulenbs
it Rk o

1.6.4,Sidp-d

1.6.4.1, Appuratus

er s e i

The apparstus i serap as shown in the figure.

1.5.4.2. Test voriditions

Inspeet the container of fhe test 505 for apy powder < 500 pm (panicle size), If the powder
constiiutes more than | % wiw of the total; or if the sample:is friable, then the whole of tha substance
should he:ground 10 a powder before testing to allow for a reduction:in particle 5ie during storage and
nindling: ptherwise e substenie 18 to be tested as received, The rest shonld bé pérformed Ettdom

temperatyre {circa 20 *C) snd atmospherie pressure.

btweon il

i Soirns!
emotete St ClEATRed ¥ Fashng Lotk wnd the conespomi

et o b fobng o D SEATEC 400y L83 A

Premes notiol Wk only Futopsan Oy

Viswn tirdprming lns doeumest, o
™
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1.6.4.3, Performance of the rest

10 10 20 mi of water are put into the dropping funnel of the apprramusand 10 g of substance are put in
the conical {lask. The volume of gas evolved can be d by any suitablc means. The tap of tne
dropping funnel is apened to let the water into the conical flask and a stop watch is stared. The gas
wvolution is measured each hour during o seven hour period. !{‘I ducing this period, the gas.evolution is
errutic. or if, at the end of this period, the rate of gas evolution i3 ing, then should
be continued for-up to five days. If, ot any time of measurement, the mte of gas evolution exceeds |
Titreske per hour, the st exn be discontinued. This testshould be performed in riplicate,

If the chemical identity of the gas is unknown, the gas should bo analyzed. When the gas containg

highly f1 hi p and it is unk her the whole-mi “is highly flammable, 2
mixture of the same composition has o be prepaced and fésted aodurding to the.mie hod AM,

2. DATA

The suos R idered h dous if:

~spantaneoys ignition takes place inanystep of the tast procedure,
or

_there is evolution of flamemable. gas-at a rate grearerthan | lieretkg of this substance per hout.

3. REPORTING

The test report shall. it possible; inslude the:following informatien:

-the piceise specificadon of the substance ¢(idemification and impurities).
-deidils of Giny initial preparation ofithe testsubstance,

-the resuiis of the tests (stepsd 1,23 and 43,

-the.chemical identity-pl gas evolved,

-the rané of evoluiion of gas (Fstep # (1,6:)i% perfanied;

~uny edditional remarks relevant 1o the intérpretation of the results,

4. REFERENCES

iR fatiuns on the port of dang; goods, test and criteria, 1990, United iNations,
New York,
12) MF 1 20-040 (SEPT 85). Chemical d for industrial nse, D nation of the {i biliry

of gises tormed by the hydrolysis of ;ulld-md liquid products.
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e sl Y Memorandum
To: Jonathan Coakley i -

From: Kathryn O"Halloran ~ < )

Date: 3 May, 2002

Subject: Aquatic toxicity assessment of leachate from aluminium dross

Dear Jonathan

I'have reviewed your notes and calculations on the ecotoxicity of an ‘dluminium dross sample.
Specific questions have been ddressed below,

Ir

.[\.)

Do you agree with the calculations for the agquatic ecotoxicity ef the leachate
generated by the dross?

Your calculations are accurate, The ‘additivity’ formula recommended for calculating
mixture toxicity in the ERMA User Guide to the HSNO thresholds and classifications
(2001) has been used, and aquatic toxicity data from a single species.(rainbow trout)
extracted from the published literature has been correctly applied with the
concentrations of the elements measured in the 1% leach of the dross to the formula.
You appear to have cotrectly selected the values that indicate the highest ecotoxicity
obtained for that species. I have very briefly scanned the ecotoxicity databases to
confirm this, It also appears that you have focused on the most sensitive species
based on the available data.

In the situation where data is not available for certain components of a mixture the
ERMA guide specifies that the additivity formula can still be applied if there is
convincing evidence that all other components (of the dross leachate), including those
for which there is no specific acute ecotoxicity data available, are of low or no
ecotoxicological importance and do not significantly contribute to the aquatic
environmental hazard of the mixture. In the case of the aluminum dross leachate you
were unable to find ecotoxicity data for boron or fluoride. In a brief searchi of the
ecotoxicity databases I found some literature (abstracts enfy) that suggested that
boren is not toxic to rainbow trout up to very high concentrations (936 uM= 1000 mg
B/L), and the literature on mammalian toxicity also suggests its toxicity is negligible
(oral rat LD50 is 2660 mg/kg). I could not find any relevant ecotoxicity references
for fluoride. Itis plausible that these two compounds will not fnake a significant
contribution to mixture toxicity of the dross leachate, provided there are no chemical
reactions that take place between them or other components of the leachate that
produce substances with ecotoxic properties.

Do you agree that the dross leachate is not hazardous, based on the information
presented? Y

Under the Ministry for the Environment draft definition of hazardous waste, a waste is
hazardous if it exceeds the minimum degrees of hazard for hazardous substances
specified by the ‘Hazardous substances Minimum degrees of Hazard Regulations
2000, Schedule 6 (2) (1) (a) (i) in the regulations states that a substance is not
hazardous for the purposes of the Act unless the substance is ecotoxic to aquatic
organisms because the substance indicates that the fish LCsg is 100 mg or less of the
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substance per litre of water over a 96-hr exposure period, as a result of exposure to the
substance. ....... :

You have calculfted the mixture toxicity for the aluminium dross leachate to be 3578
mg/L. Under the definition described above this mixture is not ecotoxic to aquatic
organisms because it is greater than the minimum degrees of hazard.

3. Arethere any significant gaps in the calculation that need to be resolved to
determine if the dross produces a hazardous leachate?
The mixture toxicity formula is limited by its simplicity. Assessments of mixtures bused
upon single chemical toxicological and analytical data may not necessarily reptesent the true
toxicological effects of these mixtures in the environment. The effect of a mixture will be
influenced by factors stch.as the physical and chemical properties of the-mixture that are not
accounted for in the formula (such as pH, or synergistic reactions between chemicals:that
may cause an enhanced toxicity). However, the quantitative aspects of mixture
interactions is considerably complicated a represents a major challenge to scientists who (
have struggled to characterise the interactions in simple two or three component i
models, let alone five. In the absence of a suitable alternative the mixture formula is
commonly applied in these kinds of desktop assessments. In this case the caleulations
appear robust. Effects-based biological data gengrated by a bioassay that specifically
tests the leachate could be used to support this assessment and eliminate residual or
further doubt.

I hope that my comments are helpful to you,

Yours sincerely,

Dr Kathyrm O'Halloran
Environmental Toxicologist
Landcare Research
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Appendix 7: Piezometric Contours and Monitoring Wells

Figure A7.1 Piezometric Contours and Location of Monitoring Wells
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Appendix 8: Contaminants Leached from the existing and proposed NZAS
Landfill

Table A8.1: Rate of Groundwater Migration to the Coasts

, , Travel Ocean H

Velocity Gradient . arbour

Landfill Area (m/d) (m/m) Time Flux Flux
(yrs) (m3/d/m)  (m3/d/m)

Proposed Haysom's 0.13 0.002 3 0.5 -
DWP Area
Proposed Eastem 0.17 0.002 2 0.5
Carbon Fines Area
General (Northem
Part) and NZAS Dross 0.10 0.009 3 0.3 -
Areas
NZAS General &
Carbon Fines 0.07 0.013 8 0.15 0.01
(Southern) Areas

Table A8.2: Amount of Groundwater Discharges to the Coasts

Receiving Groundwater Coast Line Total
Landfill Area Environment Flux Length Discharge
3
(m>/d/m) (m) (m°/d)
Proposed Haysoms DWP south Coast 0.5 175 87.5
rea
Proposed Eastern Carbon
Fines Area South Coast 0.5 80 40
General (Northern Part)
and NZAS Dross Areas South Coast 0.3 300 0
NZAS General & Carbon
Fines (Southern) Areas South Coast 015 350 52,5
NZAS General & Carbon
Fines (Souther) Areas Bluff Harbour 0.01 400 4
Total South Coast South Coast - 805 270
Total Bluff Harbour Bluff Harbour - 400 4
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Table A8.3: Predicted Concentrations of Key Contaminants

Landfill Areas

Initial
Concentration Predicted Concentration
in Groundwater At Receptor (g/m°)

Proposed Haysoms DWP Area

Proposed Eastern Carbon Fines
Area :

General (Northern Part) and
NZAS Dross Area

General Landfill (Southern Part)

Existing and Proposed Carbon
Fines (Southern) Areas

(g/m’)

Ocean  Harbour

F 1000 77 -

Al 30 2.5 -

\Y) 20 1.5 B

NH,4 35 3 -

F 310 105 -

F 22/100 33 -
F 22 14 2.5

F 310 160 -
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Appendix 9: Groundwater Quality and Trends

Table A9.1 Groundwater Quality Data Summary

A6 A20 A21 A22 A23 A24

Mean Max Min | Mean Max Min | Mean Max Min | Mean Max Min | Mean Max Min | Mean Max  Min
Water Depth mamsi| 195 244 o068 | 770 804 660 | 800 809 685 | 3.70 384 3.16| 3.60 383 306 | 1.80 225 1.48
Temperature 119 135 103 | 105 134 7.5 11.0 137 6.5 10.2 121 86 | 104 125 9.0 109 128 94
pH 6.7 7.6 6.4 6.2 7.2 5.4 6.0 6.3 5.1 54 7.3 42 57 6.1 54 7.2 7.6 6.9
Conductivity mS/cm| 3312 5689 158 770 845 644 1147 1723 683 639 1204 354 575 745 378 2955 4410 1400
Alkalinity g/m® | 662 943 280 67 146 8 33 160 9 446 294 05 43 60 31 949 1182 414
BOD g/m3 26 6.0 1.0 22 6.0 0.1 3.0 16.0 0.5 29 120 1.0 1.5 5.0 0.5 8.4 170 20
Total N g/m3 271 440 97 0.5 1.3 0.1 2.0 8.0 0.7 1.5 2.8 04 1.9 2.7 0.9 771 1520 16.8
Ammoniacal N g/m3 16.0 315 02 0.1 02 0.0 1.0 46 0.1 0.2 0.5 0.1 0.9 1.4 0.1 663 146.0 282
Fluoride g/m® | 223 1040 15 0.1 0.3 0.0 0.0 0.8 0.2 15 2.4 04 0.1 0.4 0.0 71 429 05
Sulphate g/m® | 1258 2050 480 35 47 27 69 101 29 21 44 10 4 30 0 64 312 5
Total Iron gm® | 144 226 42 65 165 07 240 946 22 21 3.5 0.6 8.0 13.0 4.4 19.7 295 82
TPH g/m® 1.5 9.2 0.3 19 116 03 1.0 7.3 0.3 1.7 107 03 1.3 7.2 0.3 2.3 186 0.3
TKN g/m® | 188 234 142 0.5 0.5 0.4 4.0 6.5 0.9 1.4 1.9 0.9 21 23 1.8 754 838 67.0
Nitrate N g/m® 36 140 00 17 140 00 5.0 29.0 0.0 0.1 0.2 0.0 0.0 0.1 0.0 0.2 1.2 0.1
Nitrite N g/m® | 0.080 0.170 0.004 | 0.000 0.014 0.001 0.000 0028 0.001 | 0.000 0.042 0.000| 0.000 0.019 0.001 | 0.200 0.632 0.010
Cyanide g/m:1 0.063 0.100 0.013 | 0.100 0.100 0.001 | 0.063 0.100 0.001 | 0.100 0.100 0.001| 0.100 0.100 0.000 | 0.100 0.100 0.005
Boron g/m3 1930 2.540 0.900 | 0.000 0.067 0.038 | 0.000 0.154 0.077 | 0.100 0.066 0.006| 0.000 0.050 0.038 | 5.000 5.000 4.000
Manganese g/m3 0.880 1.850 0.220 | 0.300 0.394 0.115 | 0.000 0473 0.100 | 0.100 0.394 0.005| 0.100 0.118 0.055 | 0.100 0.130 0.110
Nickel g/m* | 0.011 0.022 0.005 | 0.000 0.010 0.002 | 0.000 0.007 0.003 | 0.000 0.010 0.001| 0.000 0.002 0.000 | 0.000 0.010 0.000
Potassium g/m3 274 370 176 37 4.1 313 8.0 11.3 54 2.8 41 2.1 46 5.0 4.0 223 317 1A
Vanadium g/m® | 0.160 0.400 0.050 | 0.000 0.003 0.001 | 0.000 0.043 0.001 | 0.000 0.022 0.002| 0.000 0.021 0.013 | 0.300 0.400 0.300
Naphthalene mg/m®| 0.0 0.003 - 0.03 <0.0 - 0.1 <0.01 - 0.02 <0.01 - 0.03 <0.01| 279 82 0.1
Anthracene mg/m3 0.02 0.08 - 0.04 <0.01 - 0.03 <0.01 - 0.05 <0.01 - 0.08 <0.01 - 0.32 <0.01
Phenanthrene mg/m3 0.005 0.005 - <0.01 - - 0.02 <0.01 - 0.03 <0.01 - <0.01 - - 0.18 <0.01
Fluoranthene mg/m3 0.005 0.005 - <0.01 - - 0.15 <0.01 - 0.03 <0.01 - <0.01 - - 0.06 <0.01



Table AS.2 Groundwater Quality Trends

el Data Trends Data Interpretation Figure
Number
AB Abrupt increase in conductivity, ammoniacal | General decrease in influence | Figure A9.3
nitrogen in 1995, of more mobile leachate
Trend of gradually decreasing SO4, Total | constituents.
Fe, NHa-N & Conductivity since 1995.
Increasing variability in Alkalinity between
1995 and 2002.
No clear trend in PAH'’s and F, generally
more variable since 2000.
A20 Trend of gradually decreasing Alkalinity. No clear trend. Figure A9.4
Increasing variability in Fe and F. Minor leachate influence.
No overall trend in SO4, nitrogen species or
BODs
A21 Trend of gradually decreasing Conductivity | No clear trend. Figure A9.5
since 1995. Minor leachate influence.
No overall trend but elevated concentration
during 1998 and 1999 for Alkalinity, BODs,
nitrogen species and Fe with corresponding
decrease in SO4.
Increasing variability in F between 1995 and
2002
No clear trend in PAH's. Generally not
detectable for 1997,1998 and 1999 and
otherwise at or about limit of detection.
A22 Trend of gradually decreasing Conductivity | Minor leachate influence. No Figure A9.6
& SO4 since 1995. clear trend possible decrease
Dramatic decrease in alkalinity in 1996 and | in influence of more mobile
remained low since then. leachate constituents.
No overall trend in F, total Fe, & nitrogen
species.
Decreasing variability in BODs between
1996 and 2002
A23 Trend of gradually decreasing alkalinity, Minor leachate influence. Figure AS.7
conductivity, BODs & SO4 since 1995, General decrease in influence
No overall trend in nitrogen species. of more mobile leachate
Increasing variability in F since 2000. constituents.
A24 Trend of gradually decreasing alkalinity, No clear trend in infiuence of Figure A9.8

S04, BODs & Total Fe and until 1998, then
increase in variability of results.

No clear trend in until 1998, then increase
in variability of Conductivity, nitrogen
species and some PAH's (phenanthrene &
fluoranthene).

Increasing in F since 1998.

more mobile leachate
constituents.

Breakthrough of Fluoride.
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Figure A9.3 Groundwater Quality Trends (Bore A6)
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Figure A9.4 Groundwater Quality Trends (Bore A20)
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Figure A9.5 Groundwater Quality Trends (Bore A21)
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Figure A9.6 Groundwater Quality Trends (Bore A22)
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Figure A9.7 Groundwater Quality Trends (Bore A23)
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