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11.

Summary :

This study deals with all the phases of water pctidn for the use of troops (¢
operations, from any kind of sources and whateker thctical situation, covering t
following topics :

- All categories of water used on operations (tlagewcontext);
- The water needs in function of its use;
- The elements of different phases of water pradogt

- The water supply organisation and responsibdlitighin the water production chain;

- Capacities and competences to be developed;
- Recommendations.

The study has taken into account current militagngards in Finabel nations, natio
doctrines and assets in service or in development
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Abstract :

Future operation battle space will be shaped byextent and discontinuity of the areag
operations. Operations are increasingly deceng@land require wider dispersion of un
A coalition plan for water supply must thereforeibglace, supported by complement
equipment systems.

Consequently, the organization of “the water chamist clearly identify individual an
collective supply during all phases of the operatieal time requires a greater reacti
to change of situation.

a) Interest / usefulness of the study
The intention of this paper is to analyze and atersall aspects of the provision
water, including potable water, required on opersti by FINABEL members
adopting a unified approach wherever possible.s ibcument includes CBR aspec

b) Main aspects

The organization of “the water chain” must cleadgntify individual and collectiv
supply during all phases of the operation. Reaktimaquires a greater reactivity
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Effective control of water supply on operationsuiees :

- Planning and Recce at the earliest stage offibeation;

- Sufficient awareness in time and space of wasouirces;

- Speed of the command decisional cycle (comprebteraf the situation, actign
and reaction).

In addition, the concept of water cannot be defimgthout taking into account all
phases of the water cycle.
In-service equipment meets the need for water rtreat, storage and distributign.
However the capabilities for the initial extractiand collection phases of the water
cycle are not fully coherent across European Arfr@ades.
Lastly, environmental protection requires wasteewateatment in order to avoid the
pollution of a rare resource.

c) Main conclusions

- Interoperability of water supply doctrine, prooees, equipment and materiel
should be improved.

- The installation of the water supply chain must@danned before deployment
during the operational preparation phase, takirtg mccount the nature, the
foreseeable duration of the mission, the envirorir(@imate, infrastructure), the
size of the force and the amount and nature ofoyepl means.

- The coordination of competences by the JFC milst dast acquisition, updat
management and exchange of information to enablproved interactio
between the various components of the water chain.

- The continuity of procurement of treatment praduhlorination, coagulatign
and flocculation) and reagents for quality contftdsts and monitoring) |s
essential for the control of the water chain.

- Supply of potable water at the required time apdce, in the required quantity
and quality is the principal aim. The programs ohgplvith water supply wil
require to be increasingly flexible and reactivehtoness the greatest benefit of
rapidly evolving technologies. The study is thestfistage of a development
process for multi-national agreements concerningthaumlogy of wate
reconnaissance, exploration, extraction, treatmstatlage and distribution.
should lead to executive staff and managementitigiin
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d) Main recommendations
It is recommended that :

- Multi-national regulations be developed for th@ization of emergency water
supply standards (as described in STANAG 2885 Ramoperations other
than war.

- Finabel member nations should seek to procuremaitpply systems, whic¢h
can meet the agreed standards developed from tbean¢ Public Health
Codes.




1. GENERAL

1.1. Aim and purpose.

1.2.

Water supply is a key component of force projectsustainability requirements.
One of the most important requirements for a figtforce is an adequate water
supply. This capability has to reflect operatioo@ahstraints and civil standards, both
national and international. So, the water supplytmeet the needs for Armies in
particular those of a theatre of operations. Butem¢ engagements encourage
retaining a joint vision by defining the water siyppf a joint and multinational
operation.

Integral resources will normally provide water slypj field units and formations.
Raw water sources will be used if domestic resesvare not available. Liaisons
with the host nation are necessary in obtainingugeof domestic water resources.

Currently promulgated STANAG do not deal with norfoss:
- Water supply on operations other than emergeupplyg in war;

- CBRN decontamination consumption rates.

The aim of this study is to produce a coherentrdueiof water supply in operation
that could be a reference for Finabel nations. ¢y S"ANAG, EU Guidelines and
national or international agreements as a stanoksd this study proposes a general
text on water supply in Finabel Nations.

Field of application.

1.2.1. Framework and limitation
The study takes into account :

- Current military standards in Finabel nations;
- National doctrines and assets in service or religpment.

The scope of the study is the high intensity conhfind Crisis Response
Operations (CRO). Homeland defence operations imr&leEurope and the
potential use of military means of water supply filmmanitarian assistance
to the civil populations (in case of natural disagor example) are excluded.

1.2.2. Period of validity

The validity of the study will be affected by chamy national or
international standards.



1.2.3. Documents used in planning the study

- STANAG 2136 EDITION 4 “Minimum Standards of Wateotability
during Field Operations and Emergency Operation”;

- STANAG 2885 EDITION 4 “Emergency Supply of WaterwWar”;

- STANAG 7141 “Joint NATO Doctrine for Environmemhtarotection
during NATO led exercises and operations”;

- STANAG 2895 “Extreme Climatic Conditions and Dexl
Conditions for Use in Defining/Test Criteria for N& Forces
Materiel”;

- AMedP-7 “Concept of operations of medical suppint nuclear,
biological and chemical environments”;

- EU Guidelines 98/83/eg November 1998... minimumil ajuality
standard for peacetime;

- CARE 2003 meeting: Immediate needs and minimizasg of life;
emergency relief to the water and health sector ...

1.3. Formulation of the problem
1.3.1. Current situation

Future operation battle space will be shaped byeitent and discontinuity
of the areas of operations. Operations are inarghsidecentralized and
require wider dispersion of units. A coalition pléor water supply must
therefore be in place, supported by complementampenent systems.
Consequently, the organization of “the water chamist clearly identify
individual and collective supply during all phasdéthe operation. Real time
requires a greater reactivity to change of situmtio

Effective control requires :

- Planning and Recce at the earliest stage offtkeation;

- Sufficient awareness in time and space of wasources;

- Speed of the command decisional cycle (comprebensf the
situation, action and reaction).

It is on these three points that the concept oewiat operations applies.

In addition, the concept of water cannot be defimgthout taking into
account all phases of the water cycle.

In-service equipment meets the need for water rreat, storage and
distribution. However the capabilities for the ialitextraction and collection
phases of the water cycle are not fully coherembssc European Armed
Forces.



Desalination of salt water is a very important tese. Desalination plants
are in service and commercially available in ddéfgrnations. Naval vessels
tend to have on-board desalination plant, which lmamsed to fill this role,
although suspended solids can hamper shallow watation.

Lastly, environmental protection requires wastewateatment in order to
avoid the pollution of a rare resource.

1.3.2. Objectives

The global objective for water supply intended ioman consumption by a
force deployed in a hostile environment, must conféo standards agreed
and developed by the relevant Public Health Codes.

STANAG 2885 EDITION 4 defines Emergency Supply ohtf in War.
There are currently no common agreed regulatiofiaidg the applicability
of emergency standards in CRO.

The mobility of the forces on operations and thebpbility of damaged
infrastructure in the area of operation are unjikelallow national consumer
protection standards to be met. The quality staldaas defined by
respective NATO STANAG are a minimum requirement.

Permanent quality control of water distributed fauman consumption
during extraction, treatment and distribution ismajor requirement to
maintain operational sustainability of forces dgrimaining or deployed on
operations.

The concept of water should be resource, not proeedriven.

Within this framework, the capability is requirea:t

- Evaluate and match the need and the resourca)ghrquantitative,
gualitative and resource protection plans;

- Organize, deploy and implement, according to piases of the
operation, the means to cover the total requirement

- Supervise and control the quality of water ineshdfor human
consumption, mission assured jointly with the Healérvices of the
Finabel forces.

2. THEWATER CONTEXT

The supply of water is indispensable for the openal readiness of armed forces.
Besides potable water a considerable amount of sbernwater is required as well. The
supply is effected by means of :

- Public water supply (peacetime water supply syte
- Expedient water supply (wells and tapping of sgs) or
- Emergency water supply (field units).



In case of breakdown of the public system or thgpbufacilities prepared for times of
war, armed forces must be in position to meet tlegjuirements for potable and domestic
water for maintaining operational readiness throaghemergency supply provided from
their own resources.

Field equipment should be replaced by permanenrastricture for long-term supply of
water.

2.1. Categories of water

This study recognizes the following categories ofatew, STANAG 2885
EDITION 4, which are defined at Annex 1 :

- Emergency Potable water;
- Palatable Water;

- Potable Water;

- Domestic Water;

- Raw Water.

2.2. Water needs
2.2.1. Standard consumption

The norm for standard consumption in emergency itond for every
category of water per person, per day is fixed bg STANAG 2885
EDITION 4. This rate is adequate for sustained afpans for troops in field
conditions, but it is not applicable in many sitaas.

The scales of issue can vary with several factoid @nditions: season,
climate, geographical area, mission, tactical sitna and users... In arctic,
tropical and torrid zones the requirement for dngkwater may be greater
than in temperate areas, particularly if heavy wkto be done. This
requirement may be further increased if dehydredtidns are issued. Lower
scales are only to be applied for limited periofise table below relates to
the consumption of potable water in temperate dlmaRequirements for
warm or cold weather may be up to 100 % higherommand decision by
Joint Force Commander (JFC) accepting a degreislofimray be made based
on the most likely situation recommended by hisegtgp The daily rate of
potable water consumption adapted to the situaloould be specified by
orders.

In special emergency situations water may only §edufor quenching the
thirst as well as for nutrition purposes in a minimquantity of 5 litres per
individual per day over a period of 7 days. In scanmies the emergency
guantity may be increased up to 10 litres/man/dzsily rates of potable
water consumption in emergency conditions are ddfiny STANAG 2885
EDITION 4 as follows :
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Serial Use Requirement
(litres/per son/day)
Under Normal
Conditions
1 Units in action (1)
a) Drinking and cooking only 25 (2)
b) General consumption 70 (3)
2 Medical troops
a) Battalion Aid Station 50 (4)
b) Clearing Station (Brigade-Corps Levell70
¢) Evacuation Hospital 200 (4)
3 Temporary or Semi-Permanent Camps:
a) Drinking, cooking and laundries 100
b) As above, plus domestic water (5) 150

() Includes personnel in armoured Fighting Vehicled parsonnel wearing CBRN
protective clothing and equipment.

(2) Normal planning figures for General Operations.

(3) As (2) but bathing included.
(4) In addition to serial 1.b.
(5) Unless a separate non-potable water distribution.

2.2.2. Particular rates (hospitals and prisoneraif-camps)

The following rates are based on the Joint Warfaublication 4-01.1,
May 2003.

For hospitals, ONLY potable water quality is comse&tl, even for sanitary
use. The rate of consumption depends of sever&ria¢season, climate,
geographical area...) and fluctuates according tautiee Emergency Phase,
Hospitalization Ward, Surgery/Maternity Ward, HbalCentre, Feeding
Centre, Kitchen.

For field hospitals the standard should be 100 © 1&res/bed/day.
In medical facility (Normal Rate) :

- Medical Role 1(Unit Aid Post) : 38 litres/liddy.

- Medical Role 2 + Critical Care station
- Medical Role 3 + Field Surgical Team

: 250d#/bed/day.
: 400 litegd/day.

For a military or a POW camp the account should betlower than
60 litres/bed/day, recommended 100 litres/bed/tfgyossible 50 % should
be reutilized water.
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2.3. Water used for CBR (Chemical-Biological-Radgital) defence activities

2.4,

Water supply under CBRN conditions must meet tiesstandards of potability.
Water for decontamination does not need to be pmt&ome Nations require that
potable water be used for personnel decontamination

Wastewater from decontamination facilities requieeful handling to avoid
contamination of clean sources or thorough putifice before release into
environment.

Standard for water control.
2.4.1. Definition
The water shall be obtained from the best availablace. STANAG 2136

(EDITION 4) establishes minimum requirements foralgy of potable
water, which is provided to troops in a theatrepérations.
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MINIMUM STANDARDS FORWATER POTABILITY DURING

ARTICLE 5 OPEATIONS AND FOR SHORT TERM (EMERGENCY')

CONSUMPTION DURING ALL FIELD OPERATIONS'

Short term consumption

Long term consumption

Constituent or Unit 5 liday 15 liday 5 liday 15 liday
characteristic

a. microbiological

- coliforms Mo/ 100 mi 0 0 0 0
b. physical

- colour cu? 50 50 15 15
- turbidity NTU® 1 1 1 1

- total dissolved solids ma/l 1000 1000 1000 1000
-pH - 59 59 59 59
- odour TON® 3 3 3 3
c. chemical

- arsenic mgyl 03 01 0.06 0.02
- cyanide mgl 6 2 6 2

- chloride mg/l 600 600 600 600
- lindane magil 06 02 06 02
- magnesium mgyl 100 30 100 30
- sulfate mg/l 300 100 300 100
- BZ (incapacitants) pgfl 7 23 e 8

- lewisite (arsenic fraction) pgf &0 27 & 8

- sulfur mustard pg 140 47 o 2

- nerve agents pgfl 12 4 & o
-T-2 toxins g/l 265 8.7 e 8
d. radiological’

- total Bg/l 300000 100000 5000 2000

NOTES:
1.

Health related constituents and characteristics, other than those listed in the Tale, 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.

mg/l}

onaEw N

If there is no microbiological laboratory available, ensure that residual chlorine is measurable (> 0.2

CU = Colour Unit; one Colour Unit = 1 mg platinum per liter water (cobalt-platinum method).
NTU = Nephelometric Turbidity Unit
TON = Threshold Odor Number

For operational reasons military personnel are not expected to be exposed to CW agents for more

than 7 days. Therefore only short-term drinking water standards are recommended.

=~

For areas having received fallout no absolute standard is recommended for shori-term consumption.

This is based on the consideration that if the risk of external radiation from fallout is such as to allow
the source to be used, then the water will be suitable for drinking during the occupancy not

exceeding 7 days.

For areas not having received fallout any source showing a reading above background, as
measured with a dose rate meter or other suitable method, should only be used for short-term
consumption If no better source is available and the use is essential. This is based on the
consideration that personnel should not be subjected to unnecessary radiation exposure.
Consumption of water polluted with fallout after a nuclear detonation should be avoided the first
24 hours because of the rapid change is nuclide composition which occurs during this period.
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hese standards assume that water is being suppleegoung, fit and healthy
population, and are :

- (NATO) Short-term/Emergency Standard. This stathds designed to
enable a force to deploy to Theatre and operagetefely, whilst the
water supply is being fully established. This s&mddis only to be
applied for a short (maximum 7 days) period. Extamsto this period
may be sought from an appropriate Medical authdfdy example, an
Environmental Health Officer) that would then caowt an appropriate
risk assessment. Water produced to this standaibdl naeet the
requirements of STANAG 2136 EDITION 4.

- (NATO) Long-term Standard. This standard is airfegda period of up
to 12 months (although this may be extended byFRbece Medical
Advisor following an appropriate risk assessmeitt)epresents the
minimum potability standard that could be expedtethe provided by
(NATO) allies during operations. It is the norm#hredard acceptable
for war fighting operations.

Definitive Long-term Standard (This standard is dzhsn national

water supply regulations). This is to be considetkd definitive

standard to which drinking water is to be providkaing operational
and exercise deployments, whenever feasible tawddtshould be the
normal standard for all operations lasting londent 12 months and
for permanent garrisons overseas. The aim is t@aelihe Definitive

Long-term Standard wherever possible and as soposassble.

2.4.2. Responsibility

The implementation of tasks with regard to thettremt, acceptability and
the water control is handled differently in the adnforces of the nations
involved. The ANNEX B to STANAG 2885 EDITION 4 deteines the
responsibilities for the reconnaissance, developextraction, treatment,
acceptability, storage and distribution of watethia field.

The establishment of the acceptability is a natisagponsibility and may
only be effected by a medical officer (physician®&feary office
NO/environmental health technician) after chemigalcrobiological and
radiological examination of the water. Treated wasgeto be re-examined
prior to making it available.

3. ELEMENTSOF THE DIFFERENT PHASES OF WATER SUPPLY
3.1. Deployment
The establishment of stable and continuous watgpl®s is an essential

precondition for maintaining the physical and meéntasilience, motivation,
discipline and sustainability of deployed soldiers.



3.2.

3.3.
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Setting up a water supply system should rely orastfucture already existing in the
operational area. When it comes to reconnaissamté¢h& construction of any types
of accommodation, water supply must always be tak@nconsideration. For this
purpose, fact-finding teams as well as advanceégsariust include such experts.
Where existing local infrastructure is used, ané thater quality is deemed
acceptable following tests performed by the Finabember nation using it, the host
nation is deemed to be the supplier of water.

Reconnaissance

There is no special equipment for engineers towgrewater supply reconnaissance,
other than the general reconnaissance equipmdrdnat for the engineers and the
data put at disposal by the geological service @pyate to execute water supply
reconnaissance.

Possible information sources may be :

- Civilian and military geographic information (énger data) ;
- Specialist data (including air prints and espéceatellite imagery) ;
- CIMIC services.

In connection with logistic planning and the isstemf orders for operations, the
decision whether a comprehensive water supply systél be established in the

operational area by military forces, by HNS or bgialian contractor is made on

the basis of local information and fact-finding ukts. Combinations are allowed if

required by the operation and if cost effectivenigdaken into account.

During fact-finding, all parties involved will codinate their procurement, process
development, surveillance and quality control, cacting and funding measures.
Water supply is governed by the Status of Forcee&gent (SOFA) for HNS, and

by Technical Agreements (TA) or a Memorandum of éhsthnding (MOU) in case

of support by allies. The Follow-Up Support Orded ather logistic orders specify

the regulations concerning rationing, provisionitiggnsporting and storing. This

applies accordingly to the employment of forcedqraning water supply tasks.

Water acquisition and purification

Qualified Army engineer specialists are employedwater acquisition (drilling of
wells). They ensure that raw water is transportedhe water purification point.
Responsibility for operation of water treatmentnpéaby Finabel member Nations is
shown at Annex B of STANAG 2885 EDITION 4.



3.4.
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Water extraction requires the following equipment :

- Drilling equipment;
- Surface or immersed pumps;
- Flexible as well as rigid pipes, containers aggkrvoirs.

This equipment in general should be available mabel member Nations. Mobile
drilling capability to execute drilling operatiots a depth of at least 200m in all
geological formations should be available.

Water treatment requires :

- Individual decontamination means;
- Collective portable devices for water treatment;
- Specific machines (distillation or ultra filtrat) on sites of production.

There are the following main technical types ofevaturification available :

- Mechanical (Filtration) ;

- Physical (Distillation) ;

- Chemical (Chlorination / Flocculation) ;
- Micro/nano filtration (Reverse osmosis).

Water purification systems should be able to predanough potable water for
emergency supply in accordance with STANAG 2885ITEON 4) and STANAG
2136 EDITION 4.

However, in CRO the quality of potable water hasniet the quality standards laid
down by the relevant public water supply authorityeatment methods should
therefore be defined by the entities that will beponsible for this phase of water
production.

One of the most suitable methods for most operalisituations is reverse osmosis.
For example: a reverse osmosis water purificati@mtpcan treat radiologically,
bacterially or chemically contaminated water sosraed meet the standards defined
by STANAG 2136 EDITION 4.

High flexibility in transportation and quickness pfoduction are also criteria
regarding this equipment.

Provision

In accordance with the "carry-to-customer” prinejphater is always transported up
to the designated transfer points by capacitiesthef logistic forces. Further
distribution from these points is the responsipitif the respective users allocated to
each point. Water supply must be made certain gveambat situations and in case
supply lines are disrupted. Special employmentomgtimay call for temporarily
following differing water supply regulations. Ressility in this respect lies with
the JFC who also decides on the employment optonerned.

In principle, logistic forces support bottled waseipply.



3.5.

3.6.
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If water supplies are disrupted or stocks destrpyleel responsible commander, in
coordination with the competent medical officer/pisian, will opt for temporary
remedial measures.

If the host nation or a civil contractor is respbies for the provision of drinking
water to camps or operational infrastructure, grscess includes the extraction of
water, keeping a record of the relevant quantiied a regular account of supplies
and services rendered. Support by medical servikgwovided in the shape of
regular quality control checks, even if the respectvater supplier has committed
himself to meet the required standards.

This is also required if the contingent contributies the establishment of a
multinational water supply system by making compuise available.
Responsibilities must be contractually laid dowrfasnstance that for surveillance
and quality control which always remains a natiauaicern.

Rationing

Rationing and distributing of water is a task oe tlogistic forces. The officer
responsible for water supply controls if drinkingter requirements are met and
coordinates additional supplies of bottled watenasded. In case of shortages he
implements corrective measures to ensure the subphater.

Water storage and distribution

The equipment for storage, treatment and distaoutif water in emergency supply
as described in STANAG 2885 EDITION 4 is available.

Because there are differences in consumption aoduption quantities, there may
be a requirement to store water at different phaspsoduction.

The following equipment is required :

- Pipeline systems ;

- Water tankers ;

- Special cooled containers ;

- Packing and bottling machines ;

- Localized distribution system and pipeline ;

- Elevated storage platforms for enabling distitauby gravity ;
- Large and small water containers.

Logistic units generally carry out transport of eratStorage of water in containers
not intended for immediate supply is discouraged.
Regarding storage and transportation some priregileuld be applied :

- To keep only what is consumable and coveringréggiirement for one day.

Water for service should be produced and consum#dm24 hours on the
ground;
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- To prevent the development of germs in the tcegietable water, only
suitable potable water containers and conduit systeust be used for its
interim storage and transport. Non-potable water@her substances must not
be transported and stored in potable water cortgine

- Prior to their initial employment and also pefgadly during their
employment, the potable water containers and comsgatems will be cleaned
and disinfected in accordance with the appropriegdgulations or the
instructions of the responsible medical officer;

- To produce as near to the consumer as possilslaa Aile, units should not
have to cover more than 30 km or one hour to colleter;

- The water is purified at the water point as reegiiand stored in covered tanks.
Open bulk transportation should not be used todagollution;

- To separate storage of different categories aémta avoid mistakes;

- If water has been stored prior to distributioshbuld be tested;

- If bulk stock has to be held, conditions of das, chlorination and cooled
storage should be met;

- In arid areas without local water sources, distiion points will be established
which should be supplied with water by bulk cagié@ankers on road or rail)
or by pipeline.

- In cold climate areas measures are to be takechwdrevent the water from
freezing during storage and distribution. Plastintainers may become brittle
at a temperature below approximately minus 30°Cthnd be unsuitable for
the transport of water.

3.7. Waste water treatment
3.7.1. Introduction

Care is required in the treatment and disposal astewater in order to
maintain the health of a deployed force and to mise its effects on the
environment. The inappropriate disposal of wastewatn have a serious
affect on the overall health of a deployed forcspeeially on extended
operations in semi-permanent accommodation.

Methods of treating and disposing of waste shoudd developed and
improved as early as practicable. Specialist emgirmad medical service
advice is required at all stages of wastewatetrtreat and disposal. A plan
for gradual improvement in treatment and disposaiha operation matures
should be drawn up at the outset.

Environmental regulations, criteria, policies areliews are intended to
ensure that the impact of treated wastewater digekato the receiving
waters is acceptable. These factors affect not ¢timdy selection of site,
discharge locations and disposal, but also the &k level of treatment
required. Treatment and disposal are thus linked.
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3.7.2. Protection of Water Sources

The risk of contamination of wells and water boteedy the movement of
pathogens of faecal origin from latrines to the ewatble is the principal
concern, but contamination by petroleum productd ehemicals is also
possible. Care should be taken to discharge wattewasuch a way that
contamination of water sources is avoided.

Existing host nation sewerage should be used wiassible.

Wastewater should not be discharged into wateresunsithout prior

treatment. Ideally, consent should also be souglmf the local

environmental agency. A check must always be madehe capacity of
receiving water to accept and dilute the wastewater

Specialist engineer advice should be sought on itheosition of

groundwater protection zones, and regarding thagitlevel of treatment
and discharge from wastewater treatment equipment.

3.7.3. Treatment of contaminated water

Wastewater resulting from CBRN decontamination apens will contain

hazardous residues both from the original contamgeand from the
decontaminants used to remove or neutralise thesoo\rry and treatment
to allow recycling is likely to be unrealistic. Amalingly, the residue must
be diverted away from natural water sources, coathiand marked as
specified in STANAG 2002.

3.8. Control of the quality of the water during after every phase

In most cases, the release and monitoring of drqkvater is the responsibility of
the medical service. Water must only be issuedc@arsumption after it has been
cleared by the responsible medical officer accaydothe guidelines of applicable
directives. The effectiveness of water purificatmoeasures is to be ensured by the
relevant procedures and to be reviewed and docederih periodical
microbiological and chemical laboratory tests gaftigrconducted by units of the
Medical Services. The operator is responsible fearung, disinfecting, technically
maintaining and servicing the water supply system.

Equipment is available to provide immediate quatipntrol at any place, where
water purification is executed :

- During storage and after transportation in cdseeed;

- Medical service: immediate quality control at amace, where water
purification is executed;

- For small water purification groups or in CROgythave to be autonomous in
products necessary for the purification and in potsl of analysis.
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4. WATER SUPPLY ORGANIZATION AND RESPONSIBILITIES

4.1. Role and responsibilities components

The operational context, the analysis of the dandetlowed by an evaluation of
the risks, in order to ensure their control, musistitute the fundamental act of any
strategy of production and distribution of the watmtended for human
consumption. At the end of this evaluation, theidtg or technical means are
implemented according to the availability and of tfature of the resource.

4.1.1.

4.1.2.

The Joint Force Commander (JFC)

As the qualified military authority, the JFC is tbely responsible authority
entitled to authorize, after assessment of the fCigineer, the Medical
adviser (JMed) and J4, the distribution of potalger. The choice of the
sites of production and storage of potable wateanioperational decision.
Within a multinational framework, technical agreensewill describe the
responsibilities.

Engineer and Logistic Support, CBRN DefeRoece and Geo-information
service

In general, STANAG 2885 EDITION 4 describes thepmsibility for the
water supply process. In addition new units witRhinabel Member Nations,
for example the field accommodation units also kgbate to water supply.
Assets available within the logistic, engineer aDBRN defence forces
ensure the extraction, pumping, transport, stoeage distribution of water
for military operations.

Operational forces must have assets at their da$pbst will, from the
designated point of transfer, take over transpgrtiransferring, storing and
distributing drinking water in the operational aréd unit level, forward
water extraction, treatment and storage may beiedarout using unit
equipment.

Logistic forces include sub-units to store and transport watdoutk. They
transport potable water — which may be bottled -rémote mobile or
stationary units up to designated points of transfghin the operational
area.

Engineer forces are generally responsible for developing raw waterrces,
initial field-testing and treatment, purificationdsterilisation, and setting up
of bulk storage and pumping facilities.

CBRN Defence Forces may also provide water purification capacities for
every operational area.

The Geo-information Service advises on geological, geographical,
hydrological, hydrographical, social, religious, ltawal, economic and
geopolitical factors concerning the supply of watemprovides experts and
documents for the identification and analysis oftewaresources, and
supports — on site, if required — planning, recissance as well as pumping
efforts.
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4.1.3. Medical service

For operations proceeding out Finabel member naéoitories, the medical
service is responsible for authorizing releaséhefwater intended for human
consumption. This release is carried out under rdsponsibility of the
medical adviser of the JFC.

4.1.4. Centralised and decentralised water proaolocti

In the first phase of the operation, which may amdly evolving situation,
it is advisable to implement centralized and mobieans. When the
situation is stabilized, employment of water treatitn materials in a
decentralized way is possible.

Due to the diversity of local conditions, a “stardiavater-purification-plant”
for all operations cannot be defined. A well dnigjirig, a mix of plants with
different capacities, degrees of hardness and tpwilof the water to be
treated, storage requirement, containers, crosstigoumobility and

protection of transport is considered expedient.

4.2. Co-ordination between Finabel member Nations

Coordination between nations is essential in matfibmal military operations. The
responsibility of water supply could be attributesl a mission to a specific nation
(e.g. lead nation). The lead nation has to co-atdirand control the capabilities
offered by different nations and task them accardmthe MOU. In this case, the
lead nation should take all necessary actions deroto deliver a product of a
standardized quality.

4.3. Protection of water production areas (inclgdextraction, treatment and storage)
The water extraction and purification installatias well as the distribution net,
should ideally be integrated in a military institta (and be safeguarded). For this

reason, depending on the tactical situation, ithinile necessary to deploy forces for
the protection of military water supply installai®

5. CAPACITIESAND COMPETENCES TO BE DEVELOPED
5.1. Interoperability

Interoperability of water supply doctrine, procegijrequipment and materiel should
be improved.
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5.2. Exploitation of the resource
The installation of the water supply chain must gdanned before deployment
during the operational preparation phase, taking iaccount the nature, the
foreseeable duration of the mission, the envirorinelimate, infrastructure), the
size of the force and the amount and nature ofoyepl means.
The components in charge of the implementation xdfaetion, treatment and
distribution of water must be capable and equippethe fields of prospecting,
drilling, treating, storing and distribution.

5.3. Competences
Coherence between the HQ, the operational units laggstic units must be
developed to ensure greater effectiveness.
The executives and the staff elements can develggration of competences by
gaining experience and qualification through manoesiand operations.
The coordination of competences by the JFC mustvatlst acquisition, update,
management and exchange of information to enabpeowed interaction between
the various components of the water chain.
Competences already placed in theatre must be tablbe reinforced by an
individual qualified in hydrogeology (military oriwil under contract) working in
close cooperation with the geographic services.

5.4. Procurement of specific products
The continuity of procurement of treatment prodyctdorination, coagulation and
flocculation) and reagents for quality control {seand monitoring) is essential for
the control of the water chain.

CONCLUSION

Supply of potable water at the required time aratepn the required quantity and quality
is the principal aim.

The study is the first stage of a development m®c®r multi-national agreements
concerning methodology of water reconnaissancejoedon, extraction, treatment,
storage and distribution. It should lead to exeeustaff and management training.

The programs dealing with water supply will requiveing increasingly flexible and
reactive to harness the greatest benefit of ragdbjving technologies.

Due to a lack of regulations for water supply oemapions other than emergency supply
in war it was not possible to develop fully the uggd concept of water supply
operations.
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7. RECOMMENDATIONS
It is recommended that :

- Multi-national regulations be developed for thslization of emergency water
supply standards (as described in STANAG 2885 EON'K) on operations other
than war;

- Finabel member nations should seek to procuremaipply systems, which can
meet the agreed standards developed from the relBwiblic Health Codes.
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ANNEX 1

DEFINITIONS

EMERGENCY POTABLE WATER

The short-term supply of water to armed forces hyeal forces in war, covering
reconnaissance, development, extraction, treatmewmiceptability, storage and
distribution of water. STANAG 2885 EDITION 4.

Water, which meets the minimum quality standards] kdown in STANAG 2136
EDITION 4. It may be consumed without constitutinghealth hazard only in the
guantities laid down in STANAG 2136 EDITION 4. Ipexial emergency situations
water may only be used for quenching the thirstval as for nutrition purposes in a
minimum quantity of 5 litres per individual per dayer a period of 7 days. In some
armies the emergency quantity may be increased @ titres/man/day.

PALATABLE WATER

Water pleasant to the taste without reference #ditgustandards.

POTABLE WATER

Water that is safe for drinking. STANAG 2885 EDITNGL.

Potable water is suitable for human consumption meéts the quality Standards laid
down for water from the public water supply definadthe legislation of each State.
This water is, from medical and organoleptic powfitview, suitable for drinking,
preparation of food and all the domestic usesuitialg personal hygiene

DOMESTIC WATER

Domestic water is required for a variety of othamrgmses such as fire fighting,
decontamination, cooling of vehicles and machiney,well as construction work.
Frequently the quality of domestic water must nteet same requirements as potable
water. This particularly applies if it is to be dsas domestic water for food or for
hygiene. For some technical purposes even higlgrireanents are made, e.g., with
regard to salt content. STANAG 2885 EDITION 4.
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RAW WATER

Water from natural water resources, which is sutemito a treatment with the aim to
extract potable water. STANAG 2885 EDITION 4.

Generic term gathering the totality of water befveatment :
- Shallow and deep subsoil waters;
- Surface water;
- Seawater.
This water cannot be consumed directly without rtrab, a monitoring and appropriate
treatment.
POTABLE WATER SUPPLY
Group of installations, services and actions wtattbw, starting from a raw water, to

produce a water in conformity with the specifiecanstards of potability for its
distribution with the consumers. It comprises 46t

Collecting;

Treating;

Adducting (transport and storage);
Distributing.

PUBLIC NETWORK

The public networks of distribution constitute aaarce allowing a generally abundant
and easily exploitable supply. However, the quabfywater cannot be guaranteed
satisfactorily in the absence of control of the \ehaf the installations by the whole of
the components of the force.

SUBSOIL WATER
One distinguishes two types of subsoil water :

- Shallow subsoil waters, resulting from dug weltbainage and galleries of
collecting or emergent sources;
- Deep subsoil waters resulting from tableclotheasdle by drilling.

Shallow subsoil waters are vulnerable to pollutainsurface and must be used only
after one adapted treatment.

The deep subsoil waters, theoretically less prommotlution of surface and generally of
good bacteriological quality, are sometimes chamédf rock salt.
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SURFACE WATER

The surface water coming from the rivers, the cek@nthe lakes and the ponds,
constitute an immediately accessible resource. Mewdhey are directly exposed to
ambient pollution.

They thus require a very particular monitoring aadsystematic treatment before
consumption.

BRACKISH WATER AND SEAWATER

In the lawful plan, brackish water and seawatecahee of their very strong dissolved
salt concentration, are not regarded as usabléhéoproduction of water intended for
human consumption.

However in operational situation, this water représ sometimes the only exploitable
resources.

Their use requires the implementation of particplacesses of treatment.

HOMOLOGATION OF THE RESOURCE

The homologation of the resource is carried owradtudy of its characteristics in the
guantitative and qualitative plan, of its vulnelipiand the needs for the forces. This
study is coordinated by a person in charge for ¢hain water designated by the
command ("chief engineer", logistician, medicaliadv (a surgeon or veterinary)).

The homologation of the resource is based on theegag result of an expertise led by
a multi-field team :

- Persons in charge for producing and distributiager;

- A hydrogeology qualified person;

- Representatives of the Medical service of theiegrhaving a competence in the
methodology of analyzing the dangers, in partichlatogical and chemical.

It intervenes only after the evaluation of the sigkvaluation of the occurrence of the
identified dangers) and leads logically and immedyato define the conditions of
production and use of water and, if necessarypéeify the process of treatment to be
implemented as well as the methods of the mongadierexert on this resource.

CONTROL

Under the authority of the command of the forcasalifjed military authority, the
control of the quality of water is responsibilitgrfthe components in charge of the
implementation with the water collection, treatmead distribution facilities. It
includes, in particular, a permanent monitoringnstallations and equipment operation.
Qualified personnel must carry out these actionerder to meet the requirements for
guality of the water used in a definite operatioc@htext. For each stage of the "water
chain”, the persons in charge place at the dispafsdie operators all documentation
necessary to the execution of the tasks, whichassegned to them and ensure, on the
technical and hygienic level, their formation.
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MONITORING
The monitoring of the quality of water includes particular :

- A permanent monitoring of the resource aimingabyanalysis of the dangers, to
detect any probable agent of contamination and mowk the degree of
vulnerability of the installations;

- A regular examination of the installations angbiemented equipment;

- A test program or analyses carried out on detegthipoints, according to the
identified risks that the resource and the indialtes may present;

- A medical file collecting the whole of informafticollected for this reason.

This monitoring is assured jointly by personneltbé components responsible for
collecting, treating and distributing water andtbg Medical service, which in addition
ensures the medical control of distributed water.

Any incident must be carried immediately to the wihexige of the "chief engineer" and
the Medical adviser or other authority designatgddmmand, so that correct envisaged
measures are applied without delay. This pointdegpend on the national organization.

MEDICAL CONTROL

The quality of water of resource and the wateriputistribution is the medical control
object, for which the responsibility belongs to Medical adviser of the JFC.

It consists in applying a plan of control for paeders, criteria and frequencies pre-
established according to directives.

However, a medical plan of control could be modifi®y the Medical adviser according
to the risks met in the zone of engagement.



