Standard for the
Supply of Fluoride
for Usein Water

Treatment

Second Edition

January 1997



STANDARD FOR THE SUPPLY OF FLUORIDE
FOR USE INWATER TREATMENT

Second Edition

January 1997

The first edition of this standard was prepared for the Water Supply Managers Group of the New
Zealand Water & Wastes Association and the Ministry of Health by Works Consultancy
Services Ltd in 1995.

ISBN 1-877134-09-0

Copyright: The information contained in this Standard is given in good faith and has been derived
from sources believed to be reliable and accurate, however, neither the organisation of NZWWA
nor any person involved in the preparation of this publication accept any form of liability
whatsoever for its contents. No part of this Standard may be reproduced, stored in any retrieval
system, or copied in any way, without the prior written permission of NZWWA.

Published by:

New Zealand Water & Wastes Association

P O Box 15974, New Lynn, Auckland

Phone: 09 827 5757, Fax: 09 827 2008

Email: water@nzwwa.org.nz, Website: www.nzwwa.org.nz



1 GENERAL ..ttt bttt bbb b h ettt b e bbbt ne s 1
O S o o OSSPSR 1
O U070 TSRS OPR 1
IR B N oo 1o 1 o o TSR 1
1.4 USESIN WaLEr TIEEIMENT......eiiiieiiiieierie sttt sttt bbb 1
1.5 Manufacture of Fluoride COMPOUNGS.........cccoiiiiiriieiieee e e 1
1.6 Description of Fluoride COMPOUNGS.........cccoeiierierieeieseeriesee e eeesee e eaesreesse e sseesaeeneesns 1
A 1< 170 0 Y] B o = | oo PSR 2
1.8 DEFINITIONS. ...cuiiiiiieieiese sttt b e bt bt se et e b et b e b b neeneeneas 2

2 MATERIALS ...ttt ettt e ae b e s ae e beeseeseese e e e aestenbesbeabenreenenneeneas 3
P2 R o 17/ o= I o o 1= o 1= SR 3
2.2 Chemical REQUITEIMENTS ......ccoiiiiiirieeie ettt e e ae s sreenae s e e sneeneens 3
220G T 1100101 1 (== SRS 3

T I 1 TSP SPRRRS 6
3.1 Packaging and Shipping ......cccocoiieiieie e ne s 6
A I o <. | oo OSSP 6
3.3 UNI0ading @Nd SEOTAQE.......ceiueeieeeeiteeieeie st estesee st ee e et e e eae e e se e e e sseesaeensesreenseensenneensens 6

S T o I TS 7
4.1 Health and Safety and Environmental ProteCtion ............ccceeveveiieeseeie s e eee e 7
4.2 ProteCtive EQUIPIMENT .......ociiiiieieiee ettt st be e s se s e sse e beentesseesseeneesneensens 7
G TS o1 1 TSRS 8

5  TESTING METHODS ..ottt sttt sttt se s e e naessesbessesbessensenneeneas 9
oI R © 1= o1 - PP 9
TS 0 01 o SO STRR 9
TR TS 00 = o = o= (o) o 1O SRS 9
oY S = 010 = o [ =S SRR 10

6 SUPPLY CONTRARCT ..ottt sttt st bbbttt e et et bbb e s ne e 11
G A 0 1 = OO OPFUORTURPRURTO 11
(CIZA AN v o= o 7 o) [T @0 0o 11 Ko o 1SS 11

7 QUALITY ASSURANCE.......cctictetteeetieieiesestestesteste st ssesseessessessesbessessessesseessessessessessessessensenns 12
7.1 Certificate Of COMPIIANCE ......cceeeieiee e e et ne e reeneeeneennes 12
7.2 Method Of MANUFACLUNE.........cociiiieeee ettt 12
S TV L= Lo | QO 4 ) o= (=S 12
A S = 1= o (o o OSSP 12

Appendix A: SPeCific IMPUIILY LIMITS ....c.ccceieee e sre e 14

Appendix B: SaMpPling ProCEAUIE..........oocui it 17

AppendiX C: SUPPIY CONLIACT.......c.cieereeeeeesie ettt e e e e sreete e e e s seetesseesseenseens 19

REFERENGCES........ oot r e b e e nn e e aneene s 21



Standard for the Use of Fluoride for Usein Water Treatment

1

11

12

13

14

15

151

152

153

16

16.1
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GENERAL
Scope

This Standard covers hydrofluosilicic acid (sometimes called hydrofluorosilicic acid),
sodium fluoride and sodium silicofluoride, for the addition to water supplies.

Purpose

The main purpose of this Standard is to provide purchasers, manufacturers and suppliers
with the minimum requirements for hydrofluosilicic acid, sodium fluoride and sodium
silicofluoride, including physical, chemical and testing requirements.

Application

This Standard can be referenced in specifications for purchasing and receiving
hydrofluosilicic acid, sodium fluoride and sodium silicofluoride, and can be used asa
guide for testing the physical and chemical properties of samples of them. The stipulations
of this Standard apply when this document has been referenced and only to
hydrofluosilicic acid, sodium fluoride or sodium silicofluoride when used for the dosage of
water supplies.

Usesin Water Treatment
Fluoride is added to the water supply to reduce the incidence of dental caries.

Hydrofluosilicic acid, sodium fluoride and sodium silicofluoride are the fluoride
compounds that are commonly used for this purpose.

Manufacture of Fluoride Compounds

Hydrofluosilicic acid is produced as a co-product in the manufacture of phosphate
fertilisers. Phosphate rock, which contains fluoride and silica, is treated with sulphuric
acid. This produces two gases:. silicon tetrafluoride and hydrogen fluoride. These gases
are passed through scrubbers where they react with water to form hydrofluosilicic acid.

Sodium fluoride is generally produced by neutralising hydrofluosilicic acid with caustic
soda (sodium hydroxide) or soda ash.

Sodium silicofluoride is generally produced from the addition of sodium carbonate or
sodium chloride to hydrofluosilicic acid.

Description of Fluoride Compounds

Hydrofluosilicic acid is a strong, corrosive, pale yellow liquid with a characteristic sour
odour.

Sodium fluoride is white, odourless, free-flowing, powder or crystals.

Sodium silicofluoride is awhite, odourless, free-flowing crystalline powder.

New Zealand Water and Wastes Association
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M ethods of Dosing

Hydrofluosilicic acid is normally fed directly into water by means of various liquid feeding
devices and metering pumps. Dilution of the acid in the range of 10to 1 and 20 to 1 (parts
water to parts acid) before feeding is not recommended due to the possible formation of an
insoluble silica precipitate.

Sodium fluoride is proportionally added to water either as adry powder, or as a solution of
varying strengths. A saturated solution tank eliminates the necessity of weighing the
compound, but does require awater meter to measure the amount of water that is used to
make up a solution of known strength.

Sodium silicofluorideis fed into water by means of mechanica dry feeders equipped with
solution tanks, which should completely dissolve the compound before its introduction into
thewater. Sodium silicofluoride isless soluble than sodium fluoride, so liquid proportioning
of solutionsisrarely used and feeding of durriesis not recommended.

Definitions
The following definitions shall apply in this Standard:
Fluoride Compounds: A group of chemical compounds, consisting of

hydrofluosilicic acid, sodium fluoride and sodium
silicofluoride, presently used for fluoridation of water.

Hydrofluosilicic Acid: Hydrofluosilicic acid (HFA), or hydrofluorosilicic acid, or
fluosilicic acid is an agueous solution of H,SiFs.

Sodium Fluoride: Sodium fluoride is a powder, or crystals, or a
combination of both, consisting essentially of NaF.

Sodium Slicofluoride: Sodium silicofluoride, or sodium fluosilicate, isa
crystalline powder consisting essentially of NapSiFs.

Manufacturer: The party and manufacturers, fabricates, or produces
materials or products.

Purchaser: The person, company or organisation that purchases any
materials or work to be performed.

Reception Point: The point of physical transfer of materials from the
supplier to the purchaser.

Supplier: The party who supplies material or services. A supplier
may or may not be the manufacturer.

w/w weight per unit weight, for example g/kg.

New Zealand Water and Wastes Association
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2 MATERIALS
2.1  Physical Properties
Table 1 gives some physical properties of fluoride compounds.
Fluoride Compound
Property
Hydrofluosilicic Acid Sodium Fluoride Sodium Silicofluoride
Hydrofluosilicic acid is a |Sodium fluoride is a fine dry| Sodium silicofluoride is a
Appearance clear pale yellow aqueous | powder or a dry crystalline | fine, dry powder containing
solution material with no lumps no lumps
Molecular H2SiF6 NaF Na2SiF6
Formula
Molecular
Weight 144.09 41.99 188.06
pH 1.2 (25% w/w solution) close to neutral (solution) 3.5 - 4.0 (solution)
. .| 1.18 — 1.20 (20°C) of 25% 2.7 (18°C) o
Specific Gravity wiw solution 2.56 (41°C) 2.70 (20°C)

0.43 g/100 mL water (0°C)

Solubility in Combletelv miscible 1.0 g/100 mL @ 20°C  [0.65 g/100 mL water (17°C)
Water pietely 4.3 g/100 mL @ 25°C  [0.76 g/100 mL water (25°C)
0.94 g/100 mL water (35°C)
. Mesh % Passing
Mesh % Passing
L No 200 (74 um)  90-99 |0 32 (495 um) 100
Particle Size N/A No 100 (147 um) 50-90
No 325 (43 um) 40-75
No 400 (38 pm) 30.45 |N© 200 (74 pm) 15.50
No 325 (43 um) 0-20
Bulk Density - about 1.44 kg/L
Table 1: Some Physical Properties of Fluoride Compounds

2.2  Chemical Requirements

221 Hydrofluosilicic acid shall contain between 18% and 20% hydrofluosilicic acid, H,SiFs,
wi/w.

2.2.2  Sodium fluoride shall have a minimum of 97% w/w sodium fluoride, NaF, corresponding to
approximately 43.9% fluoride ions. Moisture shall not exceed 0.3% w/w on delivery at the
reception point.

2.2.3  Sodium silicofluoride shall have a minimum of 98% w/w sodium silicofluoride, Na,SiFs,
corresponding to approximately 59.4% fluoride ions. Moisture shall not exceed 0.3%
w/w on delivery at the reception point.

2.3 Impurities

231  Specific Impurity Limits

New Zealand Water and Wastes Association
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2.3.35

Based on amaximum dosage of 1.2 mg of fluoride ion/litre of water, commercialy available
hydrofluosilicic acid, sodium fluoride and sodium silicofluoride are not known to contribute
significant quantities of contaminants that adversely affect the potability of drinking water.

The limits of specific impurities in fluoride compounds may be set by the purchaser to
ensure that the material supplied is suitable for adding to water supplies. In setting impurity
limits the purchaser shall take into consideration the expected maximum dosage (MD) of
fluoride ion, the maximum acceptable valve (MAV) of a parameter, generally taken from the
Drinking-Water Standards for New Zealand 1995, and a safety factor which reflects the
maximum percentage of aMAYV that may be contributed by a specific impurity. The
specific impurity limits may be calculated using the following equation:

MAV ( mg/ litre) x 10°( mg / kg)

gL =
MD (mg/ litre) x SF
Where SIL = Specific Impurity Limit
MAV = Maximum Acceptable Valve
MD = Maximum Dosage
SF = Safety Factor

Appendix A sets out an example calculation of aspecific impurity limit, along with atable of
MAV s taken from the Drinking-water Standards for New Zealand 1995. Alternative MAVs
to those in the Drinking-water Standards for New Zealand may be chosen by the purchaser to
reflect their individual requirements. The purchaser may also vary the SF to suit.

Specific impurity limits shall be given as weight of impurity by weight of fluorideion (F").
Insoluble Matter

Insoluble matter in hydrofluosilicic acid shall not exceed 0.2% w/w.

Insoluble matter in sodium fluoride shall not exceed 0.6% w/w.

Insoluble matter in sodium silicofluoride shall not exceed 0.5% wi/w.

Heavy Metals

Test procedures for heavy metals contents calculated as lead are detailed in the ANSI/
AWWA Standards for Hydrofluosilicic Acid, Sodium Fluoride and Sodium Silicofluoride
(B703-89, B701-89 and B702-89 respectively). See Section 5.4.

For the purposes of this Standard the term heavy metals refers to the following metals:
barium, cadmium, chromium, copper, lead, mercury and nickel.

Hydrofluosilicic acid shall not contain more than 0.02% w/w heavy metals expressed as |ead
(Pb).

Sodium fluoride shall not contain more than 0.04% w/w heavy metals expressed as |ead
(Pb).

Sodium silicofluoride shall not contain more than 0.05% w/w heavy metals expressed as
lead (Pb).

New Zealand Water and Wastes Association
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2.34 General Impurities

In addition to any specific impurity limits, fluoride compounds shall not contain any
other impurities that may be deleterious to health or aesthetically objectionable as
determined in the Drinking-Water Standards for New Zealand 1995. General impurity
limits shall be based on a maximum fluoride ion dosage of 1.2 mg/L, the MAV of
determinands and a minimum safety factor of 10.

New Zealand Water and Wastes Association
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DELIVERY
Packaging and Shipping

Fluoride compounds are toxic and should be handled with care. Suppliers of fluoride
compounds must comply with the relevant regulations for classification, marking,
packaging, labelling and transporting of material, including the Toxic Substances
Regulations 1983 and NZS 5433: 1988, Code of Practice for the Transport of Hazardous
Substances on Land.

Hydrofluosilicic acid may be shipped in bulk in road tankers and trailers. Sodium fluoride
and sodium silicofluoride may be shipped in 25 kg or 50 kg multi-wall paper bags with
polyethylene inner coating.

Tanks for transporting hydrofluosilicic acid shall comply with all conditions as required
under the Transport Act 1992 and the Toxic Substances Regulations, and shall not contain
any substances that might affect the quality of the hydrofluosilicic acid added to water
supplies as specified by this Standard. Refer also to Sections 3.1.3 and 4.1.1.

L abelling

Each shipment of material shall comply with the New Zealand Standard NZS 5433:1988,
Code of Practice for the Transport of Hazardous Substances on Land and specifically must
be clearly identifiable and be marked and/or accompanied by clear means of giving the
following information:

Contents:: (Proper Shipping Name)
UN Number:

Hazardous Chemical Classification:

Name of Manufacturer:

Net weight

Unloading and Storage

Bulk hydrofluosilicic acid shall be unloaded at the purchaser's premises using either a
gravity discharge or a pump into an appropriate receiving vessel. The supplier shall
provide an appropriate "camlock™ or other type of coupling as agreed with the purchaser
for connection to the storage tank inlets, if required, which should prevent an incorrect
discharge.

Bagged sodium fluoride and sodium silicofluoride shall be transported on pallets for
unloading with aforklift or by hand. Bags shall be stored in adry covered designated
storage area. Bagged product shall have an expected shelf life on delivery in dry storage
conditions of two years minimum.

Bags damaged prior to delivery will be the responsibility of the supplier, and bags
damaged during unloading at the purchaser's premises will be the responsibility of the
agent undertaking the unloading.

The condition on delivery of the paper outers of the bags shall not have deteriorated to any
extend so as to impede handling or emptying of the bags. Bags with deteriorated paper
outers on delivery shall be replaced by the supplier at no cost to the purchaser.

New Zealand Water and Wastes Association
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4.2

SAFETY

Health and Safety and Environmental Protection

Suppliers of fluoride compounds must comply with the requirements of the Health and
Safety in Employment Act 1992, the Transport Act 1962, the Resource Management Act
1991, the Toxic Substances Regulations 1983, and NZS 5433: 1988, and take dll
practicable steps to protect the purchaser and others and the environment from hazards
rising from the transportation, delivery and supply of fluoride compounds.

Within two weeks of award of a contract to supply product, and prior to delivery, the
supplier shall provide to the purchaser the following information:

(@) Anupdated copy of the Material Safety Data Sheet, which as a minimum shall
include the following information, as detailed in Guidance Note for Completion of a
Material Safety Data Sheet, [NOHSC:3001 (1991)]:

e Introductory and Company Details

Page numbers and total
Date of issue
Company, address and phone numbers

e |dentification

Product names, codes and numbers
Physical description/properties
Chemical properties

Other properties

Uses

e Health Hazard Information
Health effects
First aid

e Precautionsfor Use

e Safe Handling Information

e  Other Information and Emergency Contacts

(b) Evidencethat drivers have been adequately trained and have adequate knowledge
and experience in the handling and delivery of fluoride compounds, including an
endorsement on their licence as required under the Transport Act.

A copy of the purchaser's Health and Safety Management Plan shall be made available to
the supplier of fluoride compounds. Any practices by the supplier which do not comply
with the Health and Safety Management Plan may be grounds for the termination of a
supply contract. Health and Safety Management Plans are discussed in the National
Guidelines for Health and Safety in the New Zealand Water Industry (1997).

Protective Equipment

The purchaser and the supplier will be responsible for providing their respective personnel
or agents with any necessary safety and protective equipment identified in their Health and
Safety Management Plans and ensuring it is used as required.

New Zealand Water and Wastes Association
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4.3

Spills

The supplier, their agent or the authorised purchaser's representative responsible for
unloading the fluoride compounds, shall immediately attend to and report any spills within
the grounds of the property in which the fluoride compound reception point is located.
Clean-up and reporting procedures should be specified in Health and Safety Management
Plans; they may also be specified in the water treatment plant Consent issued by the
Regional Council.

New Zealand Water and Wastes Association
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5.3.2

TESTING METHODS

General

The manufacturer or supplier shall test the materials at their own cost in order to provide a
Certificate of Compliance as required in Section 7.1.

The purchaser may randomly take samples of the material and have these samples anal ysed
for conformance with this Standard, at the cost of the purchaser. These samples shall be
taken at the place of manufacture and/or at the delivery point, as may be agreed upon by the
manufacturer or supplier and the purchaser.

When inspection and sampling are to be conducted at the point of manufacture, the
manufacturer shal afford the inspector representing the purchaser al reasonable facilities for
ingpection and sampling of finished materia, which shal be so conducted as not to interfere
unnecessarily with the operation of the plant.

Analytical testing methods shall be as specified in this Standard in Section 5.4.

If the analysis of a sample taken at the place of manufacture shows the material does not
comply with the requirements of this Standard, the purchaser may require that the
manufacturer provide a certified analysis from a suitably Telarc registered organisation (or
equivaent) for successive deliveries.

If the analysis of a sample taken at the point of delivery shows the material does not

comply with the requirements of this Standard, a notice of non-conformance must be
provided by the purchaser to the supplier in accordance with Section 7.4.

Sampling

The sampling procedure shall be agreed by the purchaser and supplier prior to the award of
acontract to supply product.

The sample size shall be determined in order to provide a representative sample of the
material and shall be agreed by the purchaser and the supplier.

A suitable sampling procedureis set out in Appendix B of this Standard.

Sample Preparation

Prior to the award of the contract to supply product the preparation of the sample for
analysis shall be agreed by the purchaser and supplier giving consideration to the
analytical testing to be undertaken, given that samples prepared by different methods may
give different results when tested.

A suitable sample preparation procedure for the analytical tests detailed in Section 5.4 is
set out in Appendix B of this Standard.

New Zealand Water and Wastes Association
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54 Standard Tests

54.1 For standard tests for the properties of fluoride compounds, refer to the following
ANSI/AWWA Standards.

Hydrofluosilicic Acid ANSI/AWWA B703-89

e Hydrofluosilicic acid content
e Heavy metals

Sodium Fluoride ANSI/AWWA B701-89

Size of particles

Insoluble matter

Moisture content

Sodium fluoride and fluoride content - electrode method
- titration method

e Heavy meta content
Sodium Silicofluoride ANSI/AWWA B702-89

Size of particles

Insoluble matter

Moisture content

Sodium silicofluoride and fluoride content
Heavy metals

5.4.2 If specificimpurity limits are specified, then the purchaser must state the testing methods
to be used to determine compliance with the limits. Once samples are suitably prepared,
test methods for specific impurities may be found in Sandard Methods for the
Examination of Water and Wastewater, 19th Edition, 1995.

New Zealand Water and Wastes Association
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6 SUPPLY CONTRACT

6.1 Contract

The purchaser may enter into a contract with a supplier for the supply of hydrofluosilicic
acid, sodium fluoride, or sodium silicofluoride, in accordance with this Standard.

6.2  Acceptable Conditions

Acceptable conditions of supply are outlined in Appendix C of this Standard or as agreed
between the supplier and the purchaser.

New Zealand Water and Wastes Association
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7.1

7.1.1

712

1.2

7.2.1

71.2.2

7.3

7.4

74.1

QUALITY ASSURANCE

Certificate of Compliance

The manufacturer or supplier shall provide the purchaser with a certificate of compliance
that states that the materia furnished in accordance with the purchaser's order complies
with all applicable requirements of this Standard.

The purchaser may require that the supplier provide a certified analysis of the material,
from amutually agreed upon laboratory at the commencement of the contract and
thereafter at three monthly intervals or as agreed between purchaser and supplier. The
purchaser may also require that the supplier provide a certified analysis for insoluble
matter or particular impurities, from a mutually agreed upon laboratory, for each delivery
or as agreed between purchaser and supplier.

Method of Manufacture

The quality of awater supply chemical is greatly influenced by the method of
manufacture and quality of raw material used. If other than recognised methods of
manufacture, or if unusual raw materials are used, the potential may exist for impuritiesto
be present, or poor quality chemical to be produced, that may be inconsistent with good
water supply practice.

If the method of manufacture, source and/or quality of raw materia used is changed
during the period of the contract, then additional samples shall be analysed at the
manufacturer's or supplier's cost, to demonstrate that the changes have not affected
compliance with this Standard.

Weight Certificate

Delivered bulk product shall be weighed over certified weighbridges and the docket
produced on delivery.

Re ection
Notice of Non-confor mance

If the fluoride compound delivered does not meet the requirements of this Standard, a
notice of non-conformance must be provided by the purchaser to the supplier within 10
working days after receipt of the shipment at the point of destination. The results of the
purchaser's tests shall prevail unless the supplier notifies the purchaser within five
working days after receipt of the notice of complaint that a retest or inspection is desired.
On receipt of the request for aretest, the purchaser shall forward to the supplier one of the
seal ed samples taken in accordance with Section 5. In the event that the results obtained
by the supplier upon retesting do not agree with the results obtained by the purchaser, the
other sealed sample shall be forwarded, unopened, for analysisto areferee laboratory
agreed upon by both parties. The results of the referee analysis or inspection shall be
accepted asfina.

The cost of the referee analysis shall be paid by the supplier if the material does not meet
the requirements of this Standard, and shall be paid by the purchaser if the material does
meet the requirements of this Standard.

New Zealand Water and Wastes Association
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74.2

7421

71422

71423

7424

Material Removal

If the material does not meet the impurity limit requirements of this Standard, the supplier
shall remove the material from the premises of the purchaser when requested by the
purchaser. Removal of material shall be at no cost to the purchaser.

If the material meets the impurity limits but not the fluoride content requirements of this
Standard, a price adjustment may be agreed between the supplier and the purchaser. In
the event that a price adjustment cannot be agreed, the supplier shall remove the material
from the premises of the purchaser if required by and at no cost to the purchaser.

The material that shall be removed shall include the rejected material and any other
material the rgected material may have contaminated, for example contents of atank into
which a bulk delivery has been unloaded, if required by the purchaser.

All material removed shall be concurrently replaced with material conforming to this
Standard with an appropriate compliance certificate at no cost to the purchaser.

New Zealand Water and Wastes Association
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Appendix A: Specific Impurity Limits

Commercially available hydrofluosilicic acid, sodium fluoride and sodium silicofluoride are not
known to contribute significant quantities of contaminants that adversely affect the potability of
drinking water.

Al Example Calculations

Specific Impurity Limits (SIL) have been cal culated based on a maximum dosage (MD)
of fluoride ion/litre of water and the maximum acceptable value (MAV) of a parameter
taken from the Drinking-Water Standards for New Zealand 1995. The safety factor (SF)
used in the cal culation should be a minimum of 10, which reflects the view that no more
than 10 percent of aMAYV should be contributed by a given impurity in a water supply
chemical.

The SIL, values were determined using the following equation:

MAV (mg/L) x 10° mg/kg
MD (mg/L) x SF

SL =

An example calculation isasfollows:

Arsenic: MAV = 0.01 mg/litre
MD = 1.2 mg/litre
SF = 10
0.01 x 10°
SL (As) =
1.2x10
= 833 mg Askg F

For a 20% w/w H,SiFs (HFA) solution, this SIL equates as follows:

113.99 (6 x MW of F)
144.09 (MW of HFA)

SIL (As) =833 mg x 0.20 X

= 132 mg Askg HFA

For a97% NaF product, this SIL equates as follows:

19.00 (MW of F)
SL (As) =833 mg x 0.97 x
41.99 (MW of NaF)
= 366 mg As'kg of NaF product

New Zealand Water and Wastes Association
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For a98% Na,SiFs product, this SIL equates as follows:

113.99 (6 X MW of F)
188.06 (MW of Na,SiFe)

SL (As) =833 mg x 0.98 X

= 495 mg Ag/kg of Na,SF¢ product

New Zealand Water and Wastes Association
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A2  Specificimpurity Limits based on maximum dosage of 1.2 mg of fluoride
per litre of water, and a safety factor of 10

Determinand mg of Determinand per kg of Product
hydrofluosilicic acid sodiumfluoride sodium silicofluoride

Antimony 40 110 148
Arsenic 132 366 495
Cadmium 40 110 148
Chromium 660 1830 2475
Lead 132 366 495
Manganese 660 1830 2475
Mercury 26 73 99
Molybdenum 924 2562 3465
Nickel 264 732 990
Selenium 132 366 495

The above table of specific impurity limits has been cal culated based on the maximum
acceptable value (MAV) of a determinand taken from the Drinking-Water Standards for
New Zealand 1995, as shown below. Because fluorideisdosed at such alow level, itis
improbable that the determinands with aMAV greater than say 0.1 mg/L could ever be
found in fluoride compounds to such an extent that the determinand would reach 50% of
the MAV in thefinal water. Therefore the above table only lists those determinands with
aMAV < 0.1 mg/L.

Antimony 0.003 mg/L
Arsenic 0.01 mg/L
Barium 0.7 mg/L
Boron 0.3 mg/L
Cadmium 0.003 mg/L
Chromium 0.05 mg/L
Copper * 1 mg/L
Iron * 0.2 mg/L
Lead 0.01 mg/L
Manganese * 0.5 mg/L
Mercury 0.002 mg/L
Molybdenum 0.07 mg/L
Nickel 0.02 mg/L
Selenium 0.01 mg/L
Zinc* 3 mg/L

* For aesthetic parameters, guideline values are given. In the case of copper and manganese, the
health based MAYV is higher than the aesthetic parameter guideline value.

New Zealand Water and Wastes Association
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Appendix B: Sampling Procedure

Sampling M ethod
General

Sampling and preparation shall be conducted as expeditiously as possible in order to
avoid undue exposure of the materia to the air.

The sampling method must give a gross sample that is representative of the material, and
which may be divided to provide representative samples for analysis. Samples for
analysis shall be provided in triplicate. Samples shall be seaed in airtight moisture proof
containers.

One sampleisfor the immediate use of the purchaser for testing of the shipment. The
other two samples shall be retained until it is known from the results of the laboratory
examination that the shipment meets the requirements of this Standard. The second
sample shall be delivered to the supplier if requested within five days of notification of
the examination results of the first sample. The third sampleisfor the use of areferee
laboratory if there is a controversy over the analyses.

Each sample shall be labelled to identify it by such information as the material, the name
of the purchaser, package number, and date received. Each label shall be signed by the
sampler.

Sample Size
The sample size must provide a gross sample that is representative of the material.

The size of the gross sample and the samples for analysis shall be agreed by the purchaser
and the supplier, giving consideration to obtaining representative samples and the
requirements of the laboratory to undertake analyses.

Sodium Fluoride and Sodium Silicofluoride

If the sodium fluoride and sodium silicofluoride is packaged, a minimum of 2%, and
preferably 5%, of the number of the packages shall be sampled. No sample shall be taken
from a broken package. Samples from individual packages shall be combined to form a
gross sample.

Care shall be taken to include a proportional amount of lumps and fines, to obtain
representative material.

Sodium fluoride and sodium silicofluoride shall be sampled using a sampling tube or
other effective device that measures at least 2 cm in diameter.

The gross sample, of at least 8 kg or as agreed, shall be mixed thoroughly and quartered
and quartered again to provide eight 0.5 kg samples. Six of these samples shall be sealed
in air tight, moisture-proof, plastic or glass containers. Two samples shall be for use by
the purchaser. The other four shall be retained to be used for retesting as provided for in
Section B1.1.3.
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B1.35

B14

B14.1

B14.2

B143

B2

B2.1

B2.2

B2.3

To quarter the sample, tip it on to a clean surface so that it forms aconical or
hemispherical pile. With aclean knife, cut the pile verticaly, dividing the pileinto four
equal parts. Make up anew pile with these four parts, and repeat the quartering process.

Each sample container shall be labelled to identify it, dated, and shall be signed by the
sampler.

Hydrofluosilicic Acid

A composite sample should be taken from the tank truck or taken at five equally spaced
time intervals during the unloading of the tank truck. The total sample volume shall equal
at least 2 litres or as agreed. Special sampling arrangements may be necessary at
unmanned water treatment plants, particularly if anew load is pumped into atank that still
has some fluoride in it.

The gross sample (2 litres) should be thoroughly mixed, and three 0.5 litres samples
retained. They shall be sealed in air tight, moisture-proof, plastic or glass containers.

Each sample container shall be labelled to identify it and shall be signed by the sampler.

Sample Preparation

The preparation of subsamples for testing may affect the results obtained from identical
samples so appropriate and consistent preparation procedures are most important.

Appropriate preparation techniques and test procedures must be agreed by the purchaser
and the supplier.

Test procedures are detailed in the following ANSI/AWWA Standards:
ANSI/AWWA B703-89 Hydrofluosilicic Acid

ANSI/AWWA B701-89 Sodium Fluoride
ANSI/AWWA B702-79 Sodium Silicofluoride
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Appendix C: Supply Contract

Contract

The following provides an outline of acceptable conditions of supply of product, to be
included in a contract between a purchaser and a supplier for the supply of
hydrofluosilicic acid/sodium fluoride/sodium silicofluoride (delete those not applicable)
in accordance with this Standard, or as agreed by the purchaser and the supplier.

Contract Period

A nominated contract period shall be set as part of a supply contract and shall commence
from the date of entering into contract.

Annual Requirements

An approximate annual requirement of product shall be provided for the information of
the supplier. However, no guarantee can be given to these amounts as they will vary with
water treatment plant throughput and customer consumption.

Delivery

The reception point for the supply of hydrofluosilicic acid/sodium fluoride/sodium
silicofluoride (delete those not applicable) shall be designated and agreed between the
supplier and the purchaser.

Delivery of an order to the purchaser's specified reception point shall be made within
seven days of receipt of the order or at any other mutually agreed time.

Delivery of hydrofluosilicic acid shall be in full tanker or compartment loads, unless a
prior agreement between the supplier and the purchaser has been reached as to the load
size.

Delivery shall be made between the hours of 7.30 am and 4.00 pm Monday to Friday,
excluding public holidays, unless a prior arrangement is made between the supplier and
the purchaser, and discharged only with the authorisation of the purchaser's representative
or operating personnel.

Delivery dockets shall be provided giving the weight of the product and the proportion of
fluorideion. Bulk deliveries shall be weighed over certified weighbridges.

The purchaser may check the solution proportion of available fluoride ion in the fluoride
compound after delivery.

Payment

Payment will be madein full by the purchaser by the 20th of the month following that in
which deliveries are made and correctly invoiced by the supplier, unless otherwise agreed.

Invoices shall state the order number, docket number, weight of product supplied and the
proportion of available fluoride ion or fluoride compound.
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C7

C8

C9

Payment will be made on measured quantities unless otherwise agreed.

Contract Sum

Suppliers shall submit quotesin NZ$/tonne for the product offered. The quoted price
shall alow for delivery including off-loading to the nominated reception points unless
otherwise agreed.

The quote shall hold firm for the duration of the contract period.

The quote shall be exclusive of GST, but inclusive of any applicable duties or charges.
| nsurance
The supplier shall make their own arrangements for insurance of the order while in transit

to the reception point. Responsibility will pass to the purchaser once the delivery has
been made to the purchaser's storage facility.

Subletting

The supplier shall not assign or sublet the contract or any part of the contract without the
written consent of the purchaser.

Cancdllation

The purchaser shall reserve the right to cancel the contract for non-compliance with the
Standard or failure to deliver within the allotted time.
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