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RECORD OF SPECIFIC RESERVATIONS

[nation] [detail of reservation]

CZE At present CZE cannot fulfil the requirement for testing the full scale
of chemical parameters of potable water in the field as stated in
AMedP-4.9(A), Annex B.

EST There are no capabilities for water quality testing in the field in the
Estonian Defence Forces at the present time. If necessary, water
potability testing is provided by authorized national civilian institutions
or coalition partners

FRA France will not implement the following parts of AMedP-4.9(A).

a) In Annex B — Standards for water potability and testing frequency
for routine situations

If the Long Term Standards (LTS) are exceeded, and no Short Term
Standards (STS) have been established, an analysis of the hazards
is conducted in France to determine the required corrective actions.

b) Annex B, page B-3 — Radioactivity

As far as alpha and beta activities are concerned, if the Long Term
Standards (LTS) are exceeded, a risk assessment is conducted in
France based on the calculation of the total indicative dose.

c) Procedure for the validation of exceedances of the optimal
expiration date proposed in paragraph 2.4 — Bottled and packaged
water, pages 2.7 and 2.8

As far as France is concerned, when the optimal expiration date of a
lot of bottled water has expired, this water can still be consumed if no
particular risk for the consumer has been identified through an
assessment of the hazards.

d) Annex C — Minimum frequencies for water testing for routine
situations

France will not implement Annex C for the following reasons.

In general, as far as the tests A, B and C described in Annex B are
concerned, type A and B analyses are conducted on water
immediately after treatment, while type C tests are carried out at
points of consumption.

Regarding packaged water, it is questionable to determine a testing
frequency in the absence of a sampling plan (number of bottles to be
sampled within a lot), as well as test parameters, without relating
them to technology and context (supplier's observed level of
mastery). France determines on a case-by-case basis the required
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sampling plans and testing patterns.

Regarding commercially bottled water used for force supply, an initial
assessment of the production plant by a competent military authority,
with the collection of sample, is required. Supplies are controlled by
the military authority, which includes regular audits of the supplier’s
HACCP system and sample analysis.

HACCP: Hazard Analysis Critical Control Point — Analyse des
dangers et points critiques pour leur maitrise.

HRV

The Medical support system in the Croatian Armed Forces shall meet
the specified minimum requirements for field tests in operations.
Other skills shall not be developed in the Armed Forces, but will rely
on the authorized institutions in the Republic of Croatia and the Allied
capabilities of the host nation in the area of operations.

NLD

NLD has no field capabilities to analyze inorganic mercuric
compounds, total organic halogen, lewisite, sulfur, mustard, nerve
agents, T-2 toxins, alpha, beta and gamma radiation (listed in Annex
A).

SVK

The Slovak Armed Forces shall apply - in addition to the limits
specified in Annex A and Annex B - also hydro-biological
requirements for water intended for human consumption to the limits
on living organisms and abioseston in accordance with the Council
Directive 98/83/EC of 3rd November 1998 on the quality of water
intended for human consumption.

The extent of applicable components (parameters) of tests and
specific chemical parameters analyzed according to the Annex A and
Annex b is ordered by the competent authority in the field of public
health, preventive medicine and/or food safety by assessing the
current situation and local condition.

Note: The reservations listed on this page include only those that were recorded at time of
promulgation and may not be complete. Refer to the NATO Standardization
DocumentDatabase for the complete list of existing reservations.
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CHAPTER 1 INTRODUCTION

1.1. GENERAL

This publication establishes the requirements for water potability during all field
operations and in emergency situations. It remains a national responsibility to use
qualitatively higher requirements. The document is primarily meant to be used by
water specialists.

Water is required for numerous activities during field operations. The most important
of these is drinking by individuals. Drinking water must be readily available and
consumed in adequate quantities to prevent dehydration. It must be potable or
otherwise it may have adverse health effects on the consumers. It must also be
palatable so personnel will be willing to drink it in adequate quantities.

1.2. AIM
The purpose of the AMedP-4.9 is to:

- establish a standardised approach to ensure the quality of drinking water provided
to the troops during all field operations (exercise, Article 5 or non-Article 5),

- establish the minimum requirements for potability of drinking water provided to
troops in a theatre of operations during emergency situations,

- establish the minimum water quality testing capabilities required in the field.

1.3. DEFINITIONS
The following definitions apply:

Approved source for bottled water
An approved source for bottled water is a production plant that has been approved by
the competent national military authority based on:
- a performed audit (e.g. Worldwide Directory of Sanitarily Approved Food
Establishments for Armed Forces Procurement ),
- existing accepted certificates (ISO 22000, BRC, IFS, NSF) or
- information received by a partner nation based on STANAG 2541.

Approved source for packaged water
An approved source for packaged water is a production plant that has been approved
by the competent national military authority based on the following criteria:
- aninitially performed audit with extended sampling,
- a production and distribution according to the HACCP principles,
- an existing monitoring plan of the source performed or controlled by a
competent military authority assuring that the quality of the produced water is
in compliance with the Long Term Standards of ANNEX B of this AMedP.
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Black water
Black water is wastewater containing faecal matter and/or urine.

Bottled water
Bottled water is potable water that is sealed in plastic or glass bottles by commercial
businesses and produced for human consumption.

Bulk water
Bulk water does not refer to a type of water but to the larger volume. Bulk water is
transported/distributed by trucks, trailers, flexible tanks or containers.

Contaminated water
Water which contains disease-producing organisms, poisonous substances or NBC
agents and therefore unfit for human consumption.

Domestic water (see technical water)

Drinking water
Drinking water is potable water. Drinking water must also be palatable so personnel
will be willing to drink it in adequate quantities.

Emergency potable water
Water that is from a medical point of view safe to drink with respect to performance
degradation during a maximum period of 7 days.

Grey water
Water that is the leftover from baths, showers, kitchens and washing machines.

Hygienic water (see sanitary water)

Non-potable water

Water that is not safe to drink. In the operational environment it is water from any
source that has not been approved by the local medical authority for use as drinking
water.

Packaged Field water

Packaged field water is water that is treated in order to make it potable and sealed in
plastic pouches or bottles by military units or contracted services for ultimate
distribution to individual personnel for drinking

Palatable water

Palatable water is cool, aerated, significantly free from colour, turbidity, taste, and
odour, and is generally pleasing to the senses. Palatable water is not necessarily
potable and may contain disease- or illness-causing substances.
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Polluted water
Water that contains substances such as garbage, sewage, industrial/agriculture
waste or mud which makes it objectionable because of appearance, taste or odour.

Potable water

Potable water is water that is fit for human consumption and therefore safe to drink.
This water is, from medical point of view, suitable for drinking, the preparation of food
and all the domestic uses, including personal hygiene. It does not contain chemical,
microbiological, radiological or other contaminants in concentrations that may result
in adverse health effects.

Raw water

Raw water is fresh, brackish or sea water that has not been previously used, treated,
or purified. Raw water must be treated and/or disinfected prior to use as potable or
sanitary water.

Sanitary water
Sanitary water is water to be used for personal hygiene.

Technical water
Water that is required for a variety of purposes such as fire fighting, decontamination,
cooling of vehicles and machinery, as well as construction work.

Water disinfections

Disinfection is a water treatment process in which pathogenic (disease producing)
organisms are killed, destroyed or otherwise inactivated. Common methods of
disinfecting drinking water include boiling, ultraviolet (UV) radiation, and various
procedures using chlorine, chlorine dioxide, iodine, or ozone.

Water purification

Water purification is the process to remove suspended solids, undesirable chemicals
and (micro)biological contaminants.

Water treatment

Water treatment is the process used to make the water acceptable for its intended
use.

1.3. AGREEMENT
Participating nations agree:

1. that the provision of safe drinking water in the field is an operational necessity,

2. that all health related risks will be assessed in setting criteria for the quality of
drinking water during operations,

3. that the minimum criteria for the quality of drinking water based on
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performance related risks will only be applied in emergency situations,
4. to follow the procedures of risk management described within this document,

5. to notify other armed forces participating in mutual logistical water support,
when unable to meet the requirements prescribed.

1.4. REQUIREMENTS
Chapter 2 describes:

1. the procedures of risk-assessment for the supply of bulk, bottled and
packaged potable water during operation,

2. the most probable variations in water supply,

3. the risks in the supply chain from the raw water source to the point of use and
their countermeasures,

4. the essential process-controls and the diagnostic/quality tests needed to
identify the countermeasures,

5. the minimal water quality testing capabilities to be deployed in the field by
nations in order to guarantee a minimal assurance,

6. the minimal standards for water quality differentiated for routine and for
emergency situations.
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CHAPTER 2 RISK MANAGEMENT

21. GENERAL

1. The risk management process of identifying, assessing and controlling
hazards is to be used to maintain potable water in order to conserve performance
and health.

2. The risk management is based on STANAG 2535 (AMedP-21) — Deployment
Health Surveillance (edition 1, 2010).
In risk management five steps can be identified:

a. Identify the hazard
b. assess the hazard to determine the level of risk
C. develop controls and make risk decisions
d. implement controls
e. supervise and evaluate
3. The flowchart in figure 1 gives a schematic overview of the water supply.

Based on this chart, the major risks (known as Critical Control Points) and their
countermeasures (type of treatment, process controls, quality monitoring) are
identified. The chart may be used to assist in evaluating the following aspects, which
are to be considered in managing the risk associated with water supplies:

a. The operational situation.
Water quality standards are provided for two operational situations:
routine and emergency.

b. Quality of the raw water.
The quality of the raw water determines the purification demands
needed to assure the quality standards. The quality of the raw water is
specified in the flow chart in terms of the level of purification technology.

C. Purification technology.
The two primary technologies employed by participating nations are
shown and their critical process controls are specified. Other purification
technologies (not specified) could also be used to meet the quality
standards of the purified water; other process controls could then be
applicable.

d. Storage and distribution.
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Causes of post-treatment deterioration in water quality during storage
and distribution must be considered in conjunction with implemented
and possible countermeasures to identify and minimize such hazards.
Examples include the maintenance and monitoring of chlorine residuals.

e. Field testing capabilities
For minimum control on site with respect to processes in the chain of
supply and with respect to quality at the point of consumption minimum
field testing capabilities are specified.

4. Commanders are, with respect to the quality of water, required to ensure that
all hazards are identified, assessed, and migrated to the extent feasible using
operational risk management and decision-making tools. Medical personnel must
advise and provide recommendations to commanders to help them evaluate the risks
associated with the water support mission and make the best risk management
decisions. Medical personnel provide this support at all levels of command and
through all phases of the operational cycle. Combining the probability of decreased
water quality and the severity of the related health effects will give an indication of the
health risk.

Reduction of the severity of the risk may be achieved by additional treatment (for
example filtration, chlorination) or getting water from another water supply point or
limiting the use of water.

A potential threat to the quality of the water supply can also be mitigated by
increasing the frequency of monitoring the critical process controls and the quality on
the distribution side.

2.2. QUALITY STANDARDS FOR DRINKING WATER DURING OPERATIONS

1. The goal is to provide drinking water to deployed personnel that from a health
perspective is comparable to homeland civil standards. As a result of the operational
situation lower, guarantees on the quality of the water supply may have to be taken
into consideration.

2. In the provision of (bulk) drinking water two situations are identified:

a. Emergency Situation.

The definition of an emergency situation with regard to water supply, is
a situation, when due to hostile activity or other severe, unforeseeable
conditions, water that meets the routine situation quality criteria cannot
be produced or re-supplied. During an emergency situation the quality
of the water supply should at a minimum meet standards designed to
prevent unacceptable performance degradation. Even in situations
when safe drinking water (i.e. compliant with the strict civilian
standards) cannot be produced on site and the routine supply lines
have been interrupted, any logistical means available should be used to
provide safe drinking water to deployed NATO troops in the operational
environment. The acceptable period to use water that meets the
emergency situation criteria is up to 7 days. The Minimum Standards for
Emergency Situation (MSES) are listed in Annex A.
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Routine Situation.

In all situations when the definition of an emergency situation is not
applicable a routine situation exists. In the routine situation, a quality
assurance system based on the HACCP principles for the whole water
supply chain from source to tap is operational. For the routine situation
the quality of the water should be in compliance with health based
homeland civil standards. These standards are listed as Long Term
Standards (LTS) in Annex B and can be used for long-term
consumption and will prevent adverse health effects. For the timeframe
between water sampling and definitive analyses of all the Annex B
constituents/characteristics a temporary decision for the release of the
water based on field quality analyses is an operational necessity.
Therefore Short Term Standards (STS) are included in Annex B. STS
can be applied for a limited period of 30 days and reflect the upper limit
for unacceptable performance degradation.

The standards for drinking water are based on a consumption level up to 5

litres per day. Higher consumption rates require additional risk assessment. The
standards are further based on the duration of the consumption (during a military
operation) and the health of the military population. The standards should be used by
water quality experts to advise the Commander on the possible effects of the water
quality on performance degradation and the short-term/long-term health effects on
personnel consuming the water.

a.

Minimum standards for emergency situation (MSES) (Annex A).

The MSES (Annex A) are based on a military acceptable degree of
performance degradation of military personnel. The health effects that may
reduce individual performance within the 7 days of consumption are detailed in
the Potential Health Effects column. For some of the parameters the allowable
levels are based on direct toxic effects. For others the standards present
points where the water becomes unpalatable and risk of dehydration arises.
The microbiological standard is an indicator for pathogenic contamination of
the water. At the levels of the standards individuals (<10%) might be affected,
but overall unit performance (mission accomplishment) should not be
jeopardised. Consuming water that does not meet one or more of the
standards should be considered a significant operational risk. The standards
are based on “Evaluation of Military Field-Water Quality” (Daniels, 1990).

b. Standards for routine situations (Annex B).

For the routine situations two different sets of standards are identified:

Long Term Standards (LTS)

Long Term Standards are health based standards. These LTS are in principle
copied from the Guidelines for Drinking-water Quality (4th edition) of the
WHO.

When a standard is based on another reference this will be annotated in
Annex B. The selection of the constituents/characteristics is based on Annex |
(part A and B) of the European Directive 98/83/EC (November 1998).
Additional constituents/characteristics are added which are mainly related to
the palatability of the water. These additions are annotated in Annex B.
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In the European Directive 98/83/EC the pesticides are included as one group
of compounds. One general standard for all pesticides is given in the
Directive. In Annex B the following method of reasoning is used for the
inclusion of specific pesticides:

- Pesticides for which guidelines are specified in the WHO Guidelines for
Drinking-water Quality, 4th edition are included. These pesticide specific
guidelines are copied into the Annex B.

- Pesticides for which Health Canada and US Environmental Protecting
Agency both have health based standards (respectively a maximum
acceptable concentration (MAC) and maximum contaminant level (MCL))
which are not already listed in WHO guidelines. The most conservative
standards for the pesticide is included to the Annex B)

Water in compliance with the LTS can be consumed for long-term period
without any reverse health effect.

Short Term Standards (STS)

A complete analyses of all Annex B parameters/characteristics (by homeland
laboratories) and additional risk evaluation (by homeland water experts) will
need in general a maximum period of 30 days. Due to this limitation during a
routine situation there is an operational need to evaluate the water quality for
the first 30 days of use.

For this evaluation Short Term Standards are included in Annex B. The STS
are scientifically based (‘Evaluation of Military Field-Water Quality’, (Daniels,
1990)) levels at which some sensitive individuals might experience adverse
short-term health reactions, but overall unit performance and mission
accomplishment should not be jeopardized. STS are based on direct toxic
effects or represent points where the water may become so unpalatable that
personnel will choose to become dehydrated rather than drink it. STS can be
evaluated with simple field equipment.

If water does not meet the LTS but is in compliance with the STS, immediate
corrective action is needed to prevent further quality loss.
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2.3. QUALITY OF THE RAW WATER SOURCE

1. Deployed forces should make maximum use of local water supply systems.
Where the standard or capacity of local systems is inadequate and cannot be quickly
improved, alternative sources such as surface or groundwater will have to be sought.
Whatever the source, it must be the best available, based upon the appropriate
assessment. The initial quality assessment and deviations will quantify the risk of the
source for future water development.

2. To assess the potability of the raw water the parameters of Annex B (test A)
shall be evaluated. Based on the results of this examination, the necessity for
additional purification will be determined. For chemical polluted water reverse
osmosis will be used. For microbiologically polluted water, ultra-filtration or reverse
osmosis will be used: In addition to the microbiological constituents of Annex B, the
turbidity should be taken into consideration. Other purification technologies (not
specified) can also be used to meet the quality standards of the purified water; other
process controls should then be applied.

3. n the absence of results from the parameters of Annex B tests, the raw water
must be assumed to be contaminated and only purification by reverse osmosis will
maximize the assurance on the production of an acceptable quality.

4. For the routine situation the quality of the supply has to be verified periodically.
This verification is done on the distribution side. The standards of Annex B are
categorised into three different tests: A, B and C. In Annex C the frequencies for test
A, B and C are detailed. The quality of the raw water will determine the purification
needed and the testing frequency, as detailed in Annex C. The examination of the
water quality should be done on basis of a risk assessment that argues why
constituent/characteristic are excluded from the analysis plan given in Annex B and C
All test results (obtained both by field and by homeland laboratories) and operational
incidents with water quality aspects must be recorded and kept available for a
minimum period of two years. Test results (and the underlying risk assessment)
should be available in the theatre of supply.

Verification should be done by a laboratory which preferably works according to the
principles of GLP (Good Laboratory Practice) or otherwise produces equivalent
reliable good results

5. In an emergency situation, the raw water source may need to be used for
direct consumption. Although some purification can improve the quality, no quality
assurance according to civil standards will have been carried out. Besides the option
to use other raw water with a better quality, no other countermeasures, such as
purification, are possible. At Annex A the minimum standards for water potability for
short term (emergency) consumption during all field operations are detailed. The
capability to examine the water quality during an emergency situation should be
based on the standards of Annex A. Some standards of Annex A are marked
because there are no simple techniques currently available to measure the
constituents at the relevant limits.
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2.4. BOTTLED AND PACKAGED WATER

Commercially bottled water (CBW) and packaged field water (PFW) may be used for
drinking instead of bulk-produced water during the initial phase of deployments prior
to establishing bulk water production sites or for any period of time determined by the
Task Force or other commander. These products are generally considered food
products and are handled, stored, and inspected by Quartermaster personnel
augmented by Veterinary and Preventive Medicine personnel in a manner similar to
other purchased packaged food products.

1. CBW should only be procured from an approved source (defined in
paragraph 1.3). CBW is purchased, transported, stored, and distributed under the
direction of the quartermaster or other logistics (food-provisioning) organization. It is
the responsibility of that organization to ensure that the CBW is procured from an
approved source and transported, stored, and distributed safely, protected from
accidental and intentional contamination, and in such a way that the quality of the
water is not degraded from the time it is purchased until it is in the hands of deployed
personnel. This includes providing appropriate physical protection from hostiles and
the environment and managing CBW storage so its shelf life is not exceeded prior to
distribution. Preventive medicine or veterinary personnel should ensure that CBW
distributed during NATO operations comes from approved sources. They should also
periodically coordinate with the operators of storage facilities to ensure good
management practices are employed. During prolonged deployments, samples of
each brand of CBW should be collected semi-annually and tested onsite or submitted
to a laboratory for testing for the Test A parameters listed in ANNEX B. Preventive
medicine or veterinary personnel should be prepared and able to evaluate CBW
onsite for the Test B parameters in the event a unit or CBW storage facility operator
suspects contamination or requests that the shelf life of a particular lot or brand of
CBW be extended. Preventive medicine and veterinary personnel may extend the
shelf life of CBW up to 30 days after physical inspection and testing for Test B
parameters confirms that the water is in compliance with the LTS.

2. PFW packaging equipment and product must be evaluated and approved by
Preventive Medicine and Veterinary Personnel before it is used to produce PFW for
drinking in the field. The approval mechanism should ensure that the packaging
containers, equipment, personnel, and procedures do not adulterate the potable
water that is packaged. Approved sanitary set up and operation of the equipment
should be documented in a standing operating procedure (SOP) that is followed and
maintained at the PFW production location. A successful health risk assessment
should be part of the approval mechanism, and should result in a Negligible or Low
health risk from drinking the water produced by the PFW operation for the period of
intended operation. A shelf life should be assigned to the PFW that is agreed upon
by the PFW system owner/operator and appropriate Preventive Medicine and/or
Veterinary personnel. The date of production and/or the shelf life expiration date as
well as the equipment that produced each package must be printed or embossed on
each container. The purity of PFW product water should be monitored for select Test
B parameters (to be determined by Preventive Medicine and/or Veterinary personnel)
immediately or shortly after production, to ensure product potability prior to
distribution to units or individuals. If PFW is distributed in bulk lots and placed in
storage facilities, the stored product should be handled and managed in the same
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manner as CBW to ensure its continued potability from the time it leaves the
production point until it is in the hands of the consumers. Samples of influent water
and from PFW containers from systems operated for extended periods of time should
be collected semi-annually and tested onsite or submitted to a laboratory for testing
for the Test A parameters listed in ANNEX B. As with CBW, PFW shelf life may be
extended in 30-day increments by Preventive Medicine and/or Veterinary personnel
after physical inspection and testing for Test B parameters confirm that the water
remains potable.

2.5. PURIFICATION
The flowchart defines two different purification steps for routine situations:

2.5.1. REVERSE OSMOSIS (RO)

The RO unit is the most effective method of field water purification. The RO unit
contains a membrane filter that removes particles with a diameter of 10° m and
larger, metal ions and aqueous salts. A lower water quality than expected can be
caused by soluble constituents passing through the membranes. To control this risk,
conductivity is to be measured before raw water enters the RO unit and after
filtration. Systems that are comparable to RO with respect to the purification
characteristics can be considered as equivalent in the water supply.

2.5.2. ULTRAFILTRATION (UF)

Ultrafiltration is designed to eliminate the microbiological and parasitological
contamination of the raw water. Ultrafiltration uses membranes with a pore size
between 107 and 10®m. For the removal of viruses the absolute pore size has to be
10"m. Direct (real time) control and measurement of this process, on the
microbiological elimination, is not feasible. Therefore this process is monitored
(indirectly) by examining the turbidity of the processed water and recording irregular
and/or unexpected changes and by verifying the actual turbidity with the maximum
value (< 1 NTU). Unexpected changes in the turbidity are indicative of integrity
decrease of the membranes. Water with a turbidity above the maximum value has
to be qualified as microbiologically unsafe. Systems that are comparable to
ultrafiltration with respect to the purification characteristics can be considered as
equivalent in the water supply.

2.6. CHLORINATION'

1. Chlorination can be accomplished using compounds as calciumhypochlorite
(granular) and sodiumhypochlorite (liquid bleach). Chlorination is done for three
reasons:
a. to prevent eventual regrowth of opportunistic (pathogenic) bacteria during
storage, transport and distribution,
b. to form a second barrier against microbiological, accidental or intentional,
contamination,
c. to provide a residual as an indicator; the presence of free available chlorine
indicates the lack of post-treatment contamination.

' Chlorination can be part of the supply during an emergency situation
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2. The concentration of free available chlorine residual at the point of
consumption in routine situations should be =0.1 and preferably <0.3 mg/L.
Operational situations can result in higher concentrations but should remain <5.0
mg/L.

3. Chlorination can also be used for disinfecting water and field water equipment.
For the disinfection higher (> 5 mg/L) levels of available chlorine are used to
accomplish an effective contact-time assuring the intended reduction of
microbiological organism.

2.7. STORAGE, TRANSPORT AND DISTRIBUTION

1. A decrease in the quality of water during these processes can be caused by
internal and external factors. Contamination and regrowth are the two major risks.

2. Contamination can occur:

. when treatment system fails;

. when contaminated water surrounding the distribution system enters because of
low internal pipe pressure or through the effect of "pressure wave" within the
system;

c. when contaminated water is drawn into the distribution/storage system through
back flow resulting from reduction of line pressure and a physical link between
contaminated water and the distribution/storage system;

d. through human error (illegal or unauthorised connections) resulting in
unintentional cross-connection of waste/stormwater pipes into the distribution
system;

e. through intentional contamination by enemy/terrorist action;

f. through open or unsecured storage of treated water, including, for bottled and
packaged water, warehouses, field storage locations, and the bottles and
packages themselves;

g. when existing mains are repaired or when new mains are installed by the
introduction of contamination (soil, debris) into the system;

h. through leaching of chemicals and metals from bottles and packaging materials,
pipes, solders, jointing compounds, taps and chemicals used in cleaning and
disinfection;

i. through diffusion through synthetic pipes, bottles and packaging materials, of
chemicals like petrol, oil and war-agents;

j- if no or improper cleaning and disinfection procedures have been applied to
storage tanks and water trucks.

T Q

3. The countermeasures for contamination are technological and security based:
a. maintaining adequate routine monitoring for indicators of possible

contamination;

maintaining adequate system pressure;

having back-up system for power supply;

installing prevention devices for cross-connection and back-flow;

fully securing storage and distribution systems;

implementing timely and effective repair procedures;

cleaning and disinfection procedures;

establishing security precautions for sabotage

S@ "o o00T

29 Edition A Version 1



AMedP-4.9

i. performing enhanced and more frequent surveillance and monitoring.

4. Cleaning and disinfection procedures:

a. implement and apply adequate methods for cleaning and disinfecting
containers, tubing, distribution system and connection pieces prior to use, and a
least once a year;

b. apply effective corrective actions of cleaning and disinfection of containers and
distribution system after being used to carry water that had been declared non
potable and when container, tubing or connection pieces have been
contaminated;

c. implement and apply methods for cleaning, disinfecting and storage of empty
containers, tubing and connection pieces;

d. keep record of all executed cleaning, disinfection and corrective actions.

5. Regrowth can be controlled by:

a. aggressive cleaning and disinfection and inspections of all components of
military water supply storage, transport, and distribution systems prior to putting
into use;

b. avoiding contamination and maintaining a free available chlorine residual in bulk
and packaged water;

c. examination of the concentration of free available chlorine in bulk and packaged
water during storage and transport/distribution. This will give an indication of
both the integrity of the supply chain after purification and the possible regrowth;

d. maintaining the sterile environment and sterility of water packaging material,

e. storing bottled and packaged water out of direct sunlight and preferable in a
cool location.

6. Water purified by reverse osmosis (without remineralisation) can be
aggressive. This can result in significant increase of metal ions from the internal
lining of the pipelines, storage tanks and water trucks.

7. Test C (Annex B) represents the minimum testing for the diagnosis of eventual

contamination during storage and distribution (see figure 2). The reference for the
results of test C are the LTS of Annex B.
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Figure 2: Flowchart Distribution
2.8. MINIMUM TESTING CAPABILITIES

AMedP-4.9

For both routine and emergency situations field testing facilities should be available.

Field tests are performed:
o For the safety assessment of drinking water.
e As an indicator of water quality.

e To confirm that equipment and processes are being operated and conducted

appropriately.

The constituents of Annex A that cannot be measured with simple techniques in the

field are marked.
The minimum requirements for field tests are:
E.coli,

turbidity,
conductivity,

pH,

residual chlorine,
colour,

arsenic,
chloride,
cyanide,
magnesium,
sulphate.

29. WATERPROVIDED BY THIRD PARTIES/CONTRACTORS
The supply of water as a separated or as part of a combined service ( e.g. a
deployable camp) by the NATO Support Agency (NSPA) can be called in by a group
of nations or by NATO. The group of nations and NATO (represented by the
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Edition A Version 1



AMedP-4.9

Operational Command) will set the criteria and standards in a Statement of Work.
NSPA is responsible that the contactor shall supply a quality of water that is in
compliance with requirements specified in this AMedP.

For the supply of commercial bottled water only approved sources should be
contracted (see paragraph 1.3). The quality of the water has to be verified according
to paragraph 2.4.

The supply of bulk water by a contractor will have to be in compliance with all
requirements specified for the routine situation. Contractors using non-military water
treatment equipment must use chemicals and materials that have been tested and
certified to the current NSF International standards 60 and 61; equipment using
ultraviolet (UV) radiation must be certified to NSF standard 55. The civilian contractor
operators of the water treatment/supply equipment should be trained and certified, if
applicable, to operate the equipment. The quality of the water at the point of use
must be in compliance with the LTS of Annex B. When the quality of the water does
not meet the LTS involved nations have to be notified and corrective actions will have
to be initiate to prevent further quality decrease.
The contractor will provide the involved nations a water supply plan (based on
NEN-EN-ISO 9001) which describes at least the following aspects:

- Flow chart of the supply system

- The capacity of the supply system

- Quality of the raw water source

- Specification (certificates if applicable) of the purification system

- Specification of local test equipment,

- Task (operating procedures) and identity and qualifications (certificates if

applicable) of operating personnel;
- Monitoring plan (constituents, sampling location, frequencies of testing,
laboratory for testing, availability testing results)
- Procedures for corrective actions when quality is not in compliance
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ANNEX A Minimum Standards Emergency Situation (MSES) for short term (< 7 days) water consumption*
Constituent or Characteristic Unit Standard Potential Health Effects
5 L/day 15 L/day
Microbiological
E.coli? No/100 0 0 Mostly gasterointestinal effects due to presence of pathogenic
mi micro-organisms, E.coli is indicative of the presence of pathogenic
micro-organisms
Physical
colour cu? 50 50 Risk of dehydration due to reduced water consumption caused by
decreased palatability; symptoms of dehydration include weariness
apathy, impaired co-ordination, delirium, heat stroke
turbidity NTU* 1 1 - Risk of dehydration due to reduced water consumption caused by
decreased palatability,
- Mostly gasterointestinal effects due to presence of pathogenic
micro-organisms, caused by decreased disinfection efficiency.
conductivity® uS/cm 1500 1500 Risk of dehydration due to reduced water consumption caused by
decreased palatability
pH 5-9.5 5-9.5 More corrosive activity on lower pH and decreased disinfection
- efficiency at higher pH
odour and taste Acceptable | Acceptable | Risk of dehydration due to reduced water consumption caused by
decreased palatability

! Health related constituents and characteristics, other than those listed in the table, are to be maintained at levels which are as low as is reasonably
practicable. This will require sufficient effort, depending on the circumstances, to ensure that health related risks will not be expected.

2 Before testing for E.coli, sodium thiosulfate shall be added to the sample to remove chlorine.

¥ CU = Colour Unit; one Colour Unit = 1 mg platinum per liter water (cobalt-platinum method).

* NTU = Nephelometric Turbidity Unit

® The measurement of the conductivity is an indicator for the total dissolved solids. The standard for total dissolved solids is 1000 mg/l (independent
the consumption level and period of consumption. The conversion-factor depends on the nature of the water and varies for natural waters from 0.55
to 0.70 (mg*cm) /(I*uS). The most conservative factor (0.7) is used for the conversion.
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Constituent or Characteristic Unit MSES Potential Health Effects
5 L/day 15 L/day

Chemical

arsenic (As- fraction) mg/L 0.3 0.1 Facial swelling, vomiting, loss of appetite, abdominal pain,
diarrhoea, shock, muscle cramps, headache, chill, cardiac
abnormalities, anaemia, decreased white blood cell count,
enlargement of liver, delayed effects including sensory and motor
peripheral polyneuropathies

chloride mg/L 600 600 Risk of dehydration due to reduced water consumption caused by
decreased palatability

cyanide mg/L 6 2 Headache, breathlessness, weakness, palpitatian, nausea,
vomiting, giddiness, tremor, rapid heartbeat, dizziness, confusion,
anxiety, agitation, cardiac arrhythmias, seizures, stupor, coma

magnesium mg/L 100 30 Laxative effect that can lead to symptoms of dehydration including
weariness apathy, impaired co-ordination, delirium, heat stroke

inorganic mercuric compounds mg/L 0.003 0.001 Mercury compounds mainly have health effects on the kidney and

(Hg-fraction)' the central nervous system

sulphate mg/L 300 100 Laxative effect that can lead to symptoms of dehydration including
weariness apathy, impaired co-ordination, delirium, heat stroke

total organic halogen mg/L 0.450 0.150 Variable depending on the specific halogenated hydrocarbon(s)

(Lindane as reference) "2

lewisite (arsenic fraction)’ mg/L 0.080 0.027 Nausea, vomiting, diarrhoea, abdominal pain, intense thirst,
weakness, hypotension, hypothermia

! At the moment these constituents cannot be measured (with simple techniques in the field).

2 Total organic halogen (TOX) is measured as chloride: adsorption of the TOX on granular activated carbon and combustion of the carbon to form
hydrogen halide, which is measured by microcoulometry. The toxicity for the wide range of halogenated hydrocarbons differs extremely. The TOX
standard is based on the insecticide lindane; the emergency standards for lindane are for 0.6 mg/l at 5 I/day and 0.2 mg/I at 15 I/day.
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Constituent or Characteristic Unit MSES Potential Health Effects
5 L/day 15 L/day

sulphur mustard’ mg/L 0.140 0.047 Nausea, vomiting of blood, diarrhoea, abdominal pain, fever,
headache, cardiac arrhythmias, dizziness, malaise, loss of
appetite, lethargy, convulsion, leukopenia, anemia,
immumosuppression

nerve agents’ mg/L 0.012 0.004 Nausea, vomiting, diarrhea, abdominal cramps, headache,
giddiness, dizziness, excessive salivation, tearing, miosis,
blurred or dim vision, difficult breathing, cardiac arrhythmias,
loss of muscle coordination, muscle twitching, random jerking
movements, convulsions, coma

T-2 toxins' mg/L 0.026 0.0087 Nausea, vomiting, diarrhea, generalised, burning erythema,
mental confusion

Radiological

alpha Baq/L 28500 9500 Nausea, vomiting, diarrhea

beta Baq/L 255000 85000 The standard of each type of radiation correspondents with

gamma Baq/L 300000 100000 an exposure of 250 mSv.-?

! At the moment these constituents cannot be measured (with simple techniques in the field).
2 Even under emergency situations, every effort should be made to keep the dose “as low as reasonably achievable (ALARA)”. In STANAG 2473
Edition 2 (Commanders guide to radiation exposure in non-article 5 crisis response operations) the following limits are specified for emergency

situations:

o For priority tasks, i.e. tasks that contain the hazard, avert danger to persons or allow the mission to continue without major revisions in the
operational plan, exposures of up to 100 mSv should not be exceeded.
o For critical tasks, i.e. tasks that save lives or allow continued support that is deemed essential by the Operational Commander to conduct the

mission, 250 mSv are considered permissible.

The radiological standards at the exposure of 100 mSv can be derived by multiplication the standards at 250 mSv with a factor 0.4.

continued on page A-4
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(continued from page A3). According to STANAG 2473 some critical tasks may be continued above 250 mSv. Moreover, in case of radiation exposure between
250 and 750 mSv, some acute adverse health effects will develop, resulting in immediate performance degradation. At this level of exposure,
STANAG 2461, AMedP-6(C) Nuclear, recommends expedited evacuation from the operational environment, i.e. personnel affected will not be able to
continue their mission. The standards in the table do not take into account the possibility of external whole body irradiation. If external radiation has
been confirmed by dosimetry or has to be expected, an adapted activity limit can be calculated using the following equation:

Dose - Limit, . ,—External Dose
[sv] [sv]

Activity-LIMitay;  dose coefficient ., expected consumption volume

The levels of the different types of radiation that corresponds with the exposure limit of 250mSv in the table are based on worst-case dose coefficients.
The following radionuclides which are released in significant quantities following a nuclear explosion or a nuclear accident were used for the
estimation of the standards:

Radiation type | Nuclide Dose coefficient (ICRP-72) [Sv/Bq]
Alpha Pu-239 2,5E-07
Beta Sr-90 2,8E-08
Gamma 1-131 2,2E-08
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ANNEX B Standards for water potability and testing frequency for routine
situations

Constituents/characteristics Unit Standards (5 liters/day) Test' Remarks

Long Term” [ShortTerm |A[B]C
|_Microbiological

Coliform bacteria CFU/100 ml| O 0 XXX

Enterococci CFU/100 mi| 0 XX

Escherichia coli (E. coli) CFU/100 ml| O 0 XX

Physical

Colour CuU 15 15 X | X

Conductivity pS/cm 1500 1500 X [x3[X°[4

Odour - Acceptable Acceptable | X | X | X

pH - 65-9 5-95 X[ X[|x][486

Taste - Acceptable Acceptable | X[ X [X[4

Turbidity NTU 1 1 XX [x]4

Chemical (inorganic) cas#

Antimony 7440-36-0 mg/L 0.005 X

Arsenic 7440-38-2 mg/L 0.01 0.02 X

Boron (elemental) 7440-42-8 mg/L 1 X

Cadmium 7440-43-9 mg/L 0.005 X

Chloride 16887-00-6 mg/L 250 600° X o

Chiorine (free) 7782-50-5 mglL z:d1s 03 ‘a’ﬁ;eztgb'e X | x| x P

Chromium 18540-29-9 mg/L 0.05 X

Copper 7440-50-8 mg/L 2° X

Cyanide 57-12-5 mg/L 0.05 2.0" X

Fluoride 7681-49-4 mg/L 1.5 X

Lead 7439-92-1 mg/L 0.01 X

Magnesium 7439-95-4 mg/L 100" 100 X A

Mercury (elemental) 7439-97-6 mg/L 0.001 X

Nickel (elemental) 7440-02-0 mg/L 0.02 X

The frequencies for the tests A, B and C are specified in Annex C.
For consumption rates > 5L/day additional risk assessment is required for all chemicals except chloride.
The monthly test on enteroccoci and conductivity is not necessary for bottled water
Constituent/characteristic is not listed in Annex | (part A and B) of the European Directive 98/83/EC (November 1998).
For the process control of the reverse osmosis the conductivity has to be determined real time (continuously or daily)

pH found in water has no direct health effects; pH is however one of the most important quality parameters for water. pH

has a significant influence on disinfection capabilities by chlorine and should be below pH 8. A pH below 7 will result in
corrosion of tanks and pipes and can result in the contamination of drinking-water and in adverse effects on its taste and

appearance.

" For the process control of the ultra-filtration the turbidity has to be determined real time (continuously or daily)
8 Standard based on “Evaluation of Military Field-Water Quality” (Daniels, 1990): can result in objective taste and risk of

dehydration above this

concentration.

® Staining of laundry and sanitary ware may occur below guideline value.
10 standard based on “Evaluation of Military Field-Water Quality” (Daniels, 1990): can result in headache, weakness,
palpitation, nausea, giddiness, and tremors above this concentration.
" Standard based on “Evaluation of Military Field-Water Quality” (Daniels, 1990): can result in laxative effect and risk of

dehydration above this

concentration.
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Constituents/characteristics Unit Standards (5 liters/day) Test' Remarks
Long Term° [ShortTerm |A[B]|C
Chemical (inorganic) cas#
Nitrate (as NO*") 14797-55-8 mg/L 50 X
Nitrite (as NO*) 14797-65-0 mg/L 0.1 X
Selenium 7782-49-2 mg/L 0.01 X
Sulphate 14808-79-8 mg/L 250 3003 X
Uranium 7440-61-1 mg/L 0.03 X 5
Chemical (organic) cas#
Benzene 71-43-2 mg/L 0.001 X
Benzo[a]pyrene 50-32-8 mg/L 0.00001 X
Bromodichloromethane 75-27-4 mg/L 0.06 X
Bromoform 75-25-2 mg/L 0.1 X
Chloroform 67-66-3 mg/L 0.3 X
Dibromochloromethane 124-48-1 mg/L 0.1 X
Dichloroethane, 1,2- 107-06-2 mg/L 0.03 X
Epichlorohydrin 106-89-8 mg/L 0.0001 X
Tetrachloroethene (PERC) 127-18-4 mg/L 0.04 X
Trichloroethene 79-01-6 mg/L 0.02 X
Chemical (pesticide) cas#
Alachlor 15972608 mg/L 0,002 X
Aldicarb+metabolites 116063 mg/L 0,0047 X
Aldrin+Dieldrin 309002+60571 mg/L 0,00003 X
Atrazine+metabolites 1912249 mg/L 0,003 X
Carbofuran 1563662 mg/L 0,007 X
Chlordane (total) 57749 mg/L 0,0002 X
Chlorotoluron 15545489 mg/L 0,03 X
Chlorpyrifos 2921882 mg/L 0,014 X
Cyanazine 21725462 mg/L 0,0006 X
2,4-D 94757 mg/L 0,03 X
2,4-DB 94826 mg/L 0,09 X
DBCP 19961208 mg/L 0,001 X
1,2-DCP 78875 mg/L 0,004 X
DDT+metabolites 107917420 mg/L 0,001 X
1,2-Dibromoethane 106934 mg/L 0.0004 X
1,3-Dichloropropene 542756 mg/L 0:02 X
Dimethoate 60515 mg/L 0,00093 X
Dioxins and Furans (TEQ) mg/L 0,000000015 X
2,4-DP 120365 mg/L 0,1 X
Endrin 72208 mg/L 0,0006 X
Glyphosate 1071836 mg/L 0,28 X

! The frequencies for the tests A, B and C are specified in Annex C.

2 For consumption rates > 5L/day additional risk assessment is required for all chemicals except chloride.

% Standard based on “Evaluation of Military Field-Water Quality” (Daniels, 1990): can result in laxative effect and risk of
dehydration above this concentration.
* Constituent/characteristic is not listed in Annex | (part A and B) of the European Directive 98/83/EC (November 1998).

® Only chemical aspects of uranium are addressed.
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Constituents/characteristics Unit Standards (5 liters/day) Test' Remarks
Long Term”° [ShortTerm |A[B]C
Chemical (pesticide) cas#
HCBD 87683 mg/L 0,0006 X
Heptachlor 76448 mg/L 0,0004 X
Heptachlor Epoxide 1024573 mg/L 0,0002 X
Isoproturon 34123596 mg/L 0,009 X
Lindane (total) 58899 mg/L 0,0002 X
Malathion 121755 mg/L 0,093 X
MCPA 94746 mg/L 0,002 X
93-65-2; mg/L X 3
Mecoprop 7085-19-0 0,01
Methoxychlor 72435 mg/L 0,02 X
Metolachlor 7440020 mg/L 0,01 X
Molinate 2212671 mg/L 0,006 X
PCBs (total) 1336363 mg/L 0,0005 X
Pendimethalin 40487421 mg/L 0,02 X
Pentachlorophenol 87865 mg/L 0,009 X
Picloram 19180201 mg/L 0,19 X
Simazine 122349 mg/L 0,002 X
2,4,5-T 93765 mg/L 0,009 X
TBA 5915413 mg/L 0,007 X
2,4,5-TP 93721 mg/L 0,009 X
Trifluralin 1582098 mg/L 0,02 X
Radioactivity
Total a activity Bqg/L 0.5 0.5 X
Total B activity Bq/L 1 1 X

! The frequencies for the tests A, B and C are specified in Annex C.
2 For consumption rates > 5L/day additional risk assessment is required for all chemicals except chloride.
% Racemic mixture
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ANNEX C Minimum frequencies for water testing for routine situation

Test'
Purification A B C
None (potable water) 2/year 1/month 1/week
Ultra-filtration 2/year 4/year 1/week
Reverse osmosis 1/year 4/year 1/week
Bottled/packaged water 1/year 1/month -

' The constituents/characteristics corresponding to the tests A, B and C are specified in Annex B. The precise
list of characteristics/constituents from Annex B that will have to be analysed, must be based on a risk

assessment.
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