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INTRODUCTION AND
INSTRUCTIONS FOR USE

About these guidelines

These guidelnes have been designed 1o help thosa invctved in the agsessment of emergency
waler sources 1o colect relevant information i a systematic way, 1o use this sntormabon o select
4 SQUrCE Or S0urues dnd to determing the appropiate level of treatment requuesd 1o make the
walr suitable far drinking

The guidatings, however, awe nol lwnded fo 1he selection and treatment of water sources The
nformation collected will also be usaful kor

m the design and costing of The waler supply syslem,

= the ordenng of matenal and equipment;

= tha orgamization of human rasources, and

w g implementation of ine projuct

A thorough assessmant at an early slagae will save valuablg wme later on
Specilically. fhe guidelnas wil,

w act as an ag-mémawre Lo ASSESS0S,
= help to i any knowledge gaps, and

m assist wy the traning of fulure assessors 1o undenake s cocasicnal tash, allowing them o
learn from past expenences.

The selection toals and guidelines are not a raplaceman for axpanenca. They should be used
wath erigineenng judgement and ntuiion gained from experiance of emergency responsss Ty
arg nert indended 1o make the assassor a speciabst in all the skill areas but 10 suppord a bassc
uwidersianding, Felesence has been made where specialist help may be required (g from a
hydrogadledgemt or (o siepred indusikal paliution laboratory resulls) The assessor will need to
study these documants and preferably hawve framing in therr use pnor to using them in the field, A
trasning pack has been devéloped ta support this decument and may be obtamned from the authars

s1xe) |nd



2 1t INTRODUSTION ARD INSTRUCTIONS FOR USE

What is an ‘emergency’?

Pescephons af what conshiutes an ¢mergency’ varies between persennal ang beldsen orgamza
s Organigdations thal concesIrzly oo thiz inia! stages of an emergency understandably con
sider thew probiems to Do paramount whereas (hase Ihat support afleclad populavens tor many
years after the imtiat event consider the prodle=s o RE 1IGager 1eTm 19 be equally Irmgorant
Triose gquickelngs have beon developud to cater lor the requirements of tols paries ard Irose
holding intermecale views

Using dehntions given in Davis and Lamben (1595 p1) ‘disasters’ czn be elthar natural or in
ouced Dy hirans They can be slow or sudden onsel and thay ‘result in a sendus cisrupticn ef
oCiety, causy wicespresd human sulignng and physical loss or damage, and streich the com
munity's normal Coprng Mecr {esms 1o teak ng pont’  The term emergency s used o Uascribe
the ciisis that ansus when a vommunily has greal oty v coping widh a disaster External
As5SIAN0G 5 NReded, somelmes ldsking tor many months, pernaps years

Acsessors May have 1g wark in & wide varety af scenanos, which ncludo

responses required immediately atler thy event o home years daher,

nazural or man-made disasters (g g flocding war or chermical disasiers],

sudden gnsel 4r Sfow-onse disasters Ju g earthquake or drought)

operancnal lecal and natonal authonhes or aone,

plenbiul supply ol surtace waler or an area depandani on groundwater and rainwater,
hegh secunly nsks (espoually in cantiict areaw) or no secumy problen,

Senous logusieat and resouree probiems o eaby access 10 resources and

affected populanons are dispaced ar Ihere g imited displacement

Each ol these scenarnios will require a ditferent response and will have ditferent canstraints The
gudel~es will Inerefore have lo be adapted accardingly

The tarm aftectud populabion’ has been used tn descrbe refugews, ImMenatly displaced parsons,
returnees who iy be accarmmedated s temporary camps, and papulations whase lves have
aeen midihed by the emergency But who have not been displaced However, the focumenis also
refer 10 ‘local popidabons” whaor inters thal the local and atiecied populations are diterent This
diterenhangn ams to gNswe that local cormmumles arg ral forgolen whin there 15 & displace-
ment into an area The terms will require adapiahan lo suf a ron-displacement situaton where
the atfecied papulations and the local populations are one and the same

Socio-political, legal, cultural and security issues

Ofen in emergency situalions, the factors which diciale wihat can bw undentaksn o provide basic
services are hnked to socio-polttical, legal, cultural or sicunty 1ssuns The guiduhnes theretore
emphasize these 1ssues A case study section has been included to describe some of the com-
plex scenanos under which ass5essors have worked and soma respenses which werda used.
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Approach

Waler SCurcy Selecion (1 an emergency sduation needs a phased or upgrading apsruack How-
ever 1115 IMpartant 1o recagrize that Lhare aré Sonstrants 1o luture vpgrating, such as

w a lack ol commilment from the implementing orgameal ons, loca! and atleclsd popuiancns

§ 2 luk ol wpances {(lunas are ghen More widely avalldble 1 e S0 SLEHges Ui 4n emergentcy
Ihan igker pry ang

» pohtical resinctions

Therefore decisrans made in |he inmai phases of the emergency ara hkely tu aHect longer term
oplipns

These guidelnes use the Erms survidl 2upaly lhe mmediale response 1o an uMwrgency) andt
‘longer term supply (subseguent recponses INchuding MEIOWAM=nLs 1 sunv-val supply and for
lhe lenger lermy Tha sunaval supply requires quick assessmant and decision maxinyg Jand e
langer lerm supply requues & more thareugh assessment and 4 more haltslic apredLh He 0w
are two alternative dascriphions of the stages ol an ‘emergency’ and the correspunding terminol
ogy used n these guidelnes Every emergency is different and the garerabzatans noted heru will
nal fit evary situatior. Speckc Studiens, for example conticls. May fequive a sigriiisurilly lorger
penaa at the sureivdl feval of suppty and In otbvyr gmergenciey Susvival fespanses Ay nave to oe
re-utreduced ar a later dae

Supply level used In

Stapes af emergency.
these guidelines

UNHMCR dascription

Stages of emergancy;
Davig and Lambert description

Immudiate emefjency Emarguncy phase

{tppcaly 1-2 woeks)

‘

Slabimisalion
{ryprcally 0 5 2 months)

Y

Recovery
{ 5@vey uh months)

4

Setuemen
{perhaps yeas]

|

Rasoluton

Suryival

|

Langer (érm

+

Zare anf maiftsnance phasa

v

Duraple solution phase

Figure 11 — Stages of "emergency’ and supply levels used In Ihese guidelines
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6 11 INTRODULCTION AND INSTRUCTIONS FOR USE

Time targets for assessments

Estimatad lime 1o underake the asswssment procedure {including ganeral criamaticn slaming
from arrival in-country or in-fieid is;

& survival supply: 1 - 3 working days
a longer term supply: 3 ~ 7 working days

These ime penods will not be possible for every scenaria but are general targels.

Instructions for use

Seclion 2 identifies procedures and provides toals tor the selection of water sowrces for survival
suppdy jusually most appropriate in the initial stages of an emergency). Sedicn 3 «Jondilios proce-
dures and provides [ools lor tha selecton of a waler source for longer term supply {(anything other
than survival supply). Within Inese sections ara prucedural flowchans. selaction tools, checklists
tor infarmatien gatharing and survgy sheets,

Section 4 containg suppontag informalien on specitic issues or assessment procedures.

Saction 5 contains a glossary, useful addresses, dataiks af helg sguipmeant and a bibliography.

il iz suggested that the assessor should read through and become famisiar wilh 1he contamls of
Sections 2 and F and only usa Secticns 4 and 5 when there is a specific query. Not all assassors
will want to use the total contents of Sections 2 and A. Howavwar, specilic itams, for example the
checklists, may be uselul even o experienced assessors, and raading Ikrosgh these seclions
may shill be a good revision: exercise.

To use Sections 2 and 3 folow these five steps:

1, Study 1he flowchart which highlights the sleps that need 1o be taken 1o a=se55 water
sources. It identifis how tha prpcadure described in that section fits inta the everall
programme for installing an emergency water supply.

2. Siudy the selection tools to understand what must be considered when selecting a reabent
process and wataer source.

3. Woik fhrough the checklists collecting as much Infgrmalion as pessitde which Is appropriate
iz Ihe paricutar scenarip. Recond the inforination on the survey sheets o in anciher
accessitle tarm.

4, When as much information as pessibte has been colfected, ralusn ko tha selaction tools and
Lu5€ thuem as required. It some of the necessary information is not avaitable at the ‘ima then
assumplicns wilk have to be rmada.

5. It additional informaten later becomes avaslatle, e saleclion should be re-assessed 16 see
il A meads to be modibea.
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Application

In most emergencies there will be more than one posanial waled sowrcs The options could in-
cluda surtace of groundwater near [ ne sie, oF tankerad or Dolliwd water brougn tram a ais-
larLe The guidelna procadures will encourage the assessor ta [00k al as many souwrca Lplkns
85 possdle, not just the most obwious ones It may be, howevar, that there 15 onty one viable
option and In this case tha procedures set out in thass Qukdaknes will still be useful They will help
the assessor to dently the requsraments to develop the sgurce and to highlipht key considara-
wons  Some assumptlons wiil have b be made durning the assessmants, partcularly in the niLal
stages ol an emeigancy, but the number of assumptions shoutd be limited by eHiciant anao logical
normaten gathenng. Any assumplions thal are made shaould be wanhid as soon as possibla.

Guideline user group

Tha guidetines may be usulul 1o & ranps of parsonnel nvoived In tha selection of emargency
water scurces and Weatmen! processes Thess could Inclune.

w nayondl of local government personnel from the affacied country,

w field stalt irom local or imarnational orgamizations wha may have kmited previous esponence in
thrs task (held statt would hawe a basic leetnical undarstanding but this may not specitically be
GRGINERENNg Gf waier related} and

u senor staff who have significant expenance in the assessmen) process in A range of diferent
scenargs

ASSEEICSS Wil usyaky work within a l@am compnsed ot edhbar all nationals or a mudure oF mabona
and nternational personnel The eftective use of leam muembers for inleematon gathenng cdn
gsave time The areas which require mvestgation 4y muik-discipbnary and cioss over séveral
lields e @ health social and lechmcal Use should be made of purscnnet from these disuiplines
wrerg thay are availabla

Although assessmenis may ba undertaken by natcnal or inlemaional persenngl, rélerence has
been made in idermancn gdlhaeng Lo the ‘hest country” and the ‘doner country’ 1a differentiate
when this 15 the case The fenmns will therelore nave 1o be adapied to sud a situanon whare the
hosl country ard 1he tonor country are one and the 5ame

Relationship between source selection with other activities

Water source and sile sulection ara interdependent Wheeh 15 considered firs) will depend on the
situation, particularly tha politicas consirants |deally the site should be chosén on the bass of the
sutkabality of the water source but In many cases the waler source will hava ¢ be chosen i
telaban 1o @ particular site
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This work locuses on he se¥eciron ol walar sQurces 1 relation to a pamicular sl bul 0bviousty
the same procedures can be followed lor several sites The urguncy of the dacision wil' ba 4
FESIERCNNG faciur 10 (hi Ihoroughness ol Ing assossment

Sourca selechon for drinkang water 1S alsa affected by, and related o, Sanitation, hyglene prac-
tce. drainage, irngalon and sumlar acivitiss  The gudelings pont tu e need to consider sup
plementary or ancillary activities where necessary

I many cases the person evalualing lhe source anc Treatment requirements will be alse produc
g the whole warter seppy prosect proposal Anempis have beéen made in thu guidehnes to ac
knowdedga this and 1o point out to addimenal information which may be required lor L'z acirgy

Completeness of surveys

1t is accepted that every emergenty situaiion well ba ditferant and the skilt level and expengnce of
the assessor will also vary Henos, the guidelines arg subdivided intn sections wiich can be used
af omitled as appropnate Mot alt of the survey 'ntarmaton will be collected on each occaswn but
by hightighting Its ralevance lhe assiisor can at keast consudar s apprapnateness to his / her
siuahon Using wmbormation kom a range of souices allows carrlrmahon o otherwse of nubat
findings or gasumptiong

The assassmant sieps as highighted by the flowchants 51 and L1 show only ore of the mary
possibde routes 1o assessment. The procedures have buer raprasenied N this way 1oy and
make the assassor think of how legical and methadica lusher informanon gatherng and dec
sien-making are and as a gule o possaole mprovement The procedures wil have to be used
with comman sensa and adapted to suil specific stuations

Record keeping

Good records should be kept of all gathered informancn and they shoukd be stored in such a way
that others can access them Informalion gathenng takes tma and hence the assessor jor those
following the assessod) should mot have 1o repeat work because of inaficient record keeping
The survey shoefs Included in this document are designed to help with afficient rapord-keaping
Thay may be enlarged trom AS to A4 and turther blanh sheets ahached whera space for comple-
flen 15 inadequate

Photographs and sketches

Protogeaphs and sketches of water sources and supphes are very usetul lor decisign-making
aspecally for anyone refernng te the survey who was nal mvoivad in the inmal assessment

s3X81 [iNd
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Time targets for assessments

tafimated Lime lo underaks lhe assessment procedurs {including genaral anundalion] skarning
Iram arrival in-country or in-field is:

& survival supply: 1~ 3 working days
® |onger term supoly: 3 — 7 working days

Thesa tirne pinocs will not be pessibla 1or uvery squnanio but are geneial targels.

Instructions for use

Section 2 identifies procedures ard prowvdes 1ools for the selection of water sources tar survival
suppdy fusually most appropriate in the initial stages of an emergency). Section 3 idantifias proce-
dures and providas teals tor the selection of a waler sourcs for longar tarm supply (anything other
than survival supply). Within thesa sectiong are procedural lowchants, selection tonls, chackiists
tor informaton gathgong and survey shaety,

Section 4 conlains supponing Miarmation an speciic issugs of assessment procedures

Section & contains @ glossary. vseful adidresses. details of held equipment and a bibliography.

It s sungested that the assessar should read threugh and bgeame tamiliar with the contents of
Sactions 2 and 7 and onty use Sections 4 and 5 when lhere is a specilic query. Mot all assassors
il want fo use the tatal contents of Sechons 2 and 3. Howevar, specific items, for exampla the
chechlists, may be uselut even o experipnced assessors. and reading throwh these sachons
may still be a good revision excicise.

Tt usa Sechons 2 and 3 follow 1hese five steps:

-

. Study e flowchart which highlights the steps that nead 1o Be laken o assess waler
scurces. it identibes how the procedurs descrbed in that sechon fite into the overall
pregramms {or Inslalling an emergercy waler supply.

L]

. Study the selection toals 1 understand what must be condidered when selecting a reatment
process and waler source.

3. Work through tha checklists colfecting as much infermation &5 possiblg which 18 appropriate
to the paricular scenarie. Fucard the nfarmation on the survey sheots or in another
acc@ssible lorm,

4. When as much information as possible has been collected, raturn to the selection tools and
use them as required. it some of the necessary infarmation is not availanle 31 e time 1hen
assumptions will nava to be made.

5]

. H addtional infermaltion |aler bacomes available, the selection should be ru-assessod 1o see
if il needs to be moditied.
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Pre-selection of sources for further investigation

START

3

Igenlify sources wnch could bie usd wihcu) laneanng

.

For each souice
o What 15 the yield?

» Does 1 nave goud recnarge?
15 1t an wntermingnt source?

!

#ls thg nurmmuin neg Mom any o e Mo

saurcaa greabes than the demand?

ar

* CZnuld several sources ba Combined to

=upgy the demand

Yes

# Yeos

Arg theie any nbhvious legal sécurty socio-politicgl ur Cullurgl
consirainty L uevekipn.g any of the surud oplans?

No

Yes

Ars there sourcas which could
be used wilh [ankenng?

Can thay be reduced 1o an
acceplably loval?

Yes

Jra

lHn

=a rfuxes of affactad
3N must be diregtind
allerrdalive silas

s Affected populaion

frquire relgcation

Y

Aug Iherg allardbue sooreelsn
winich havia agequale yield and aie
ol consirsnmd n s way?

Yes

Discussions 1o rugduce the corstraints 1
must begin a1 an qary stags

Select twa of thrae best source options on the bacsls ol piedd

and constraints for further investigation
{could Incluoe anumber of small spurces)
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Water treatment process selection for longer term supply

Introduction -

There 1S more bengll garmed 1 eims ol heallh and convaruence rom suppiying large quainities
ot reasorab e qua ty water than small quantiies of very good qualty water  However the am
sk b to orovide adequate guantilies of good quality water

The main objective of water treatment for drlnking waler is 1o remove anything which is
harmful to health such as pathoganle argamsms 10un3, and carclnogens, Assuming high
levels ot toxic chemicals are not present in the water, pathogenic organisms are the most
serous threat to health in tha short 1erm,

Dsintectien fusually chlgrnancni & used 1o desiroy the pathogenic griganisms In non emergency
siluations cerain waters may not ragure disinfection {e g deep groundwaler mounlain siredens)
as the ‘aecal corlamination may be low at the point of supply However because al tha large
numcars of passioly raumanzed peopie in confined spaces andg the fact inat cenlammanen ohen
ocy prs it indvigual conlainers after distnbution, disnrecbior skhaulo oe usec whes@ver possible n
FMgrgencies as an added precaulion

The man constraint 1o elminaling palhegenlt organisms 1s high turbiddy, as turbldity
ptevents effective dlainfection and hence c4n allow the passage of pathogenic organisms
fo the usar A& inge of solubans are avdailiale o remove yrindity 1he Mosk common ane. being
slarage feduneriahon and assisted sed'mentation (coaquiation flecculation ard sedumentangnh
I e peszibe Ihat i the next fow years there may Aalso be an increase in thu g b raughirg
tlhrabon as arange of mistitubans ang orgamyations arg working 10 develop suck &5 le1s lor use
N emergency situations

Other progesses can be added depending on the water quality | roolems  Examples incivde the
use of agraton pH adiusiment and achvated carbon

I 1he mia stages ol A0 mergency water (Uil be Supphed Quickly 50 an upg ading aporoach 1o
lreairngn® s nogessary

The availabiity of material resources and organizational preferences oflen d.¢ctate 1he
solutions chosen for water supply. Vanations mciude e falloe. ng

Organizations way send i egu pmenl meore o thorough assessmen! has been undertaken
50 as 10 ensura o Speedy mple nentalior phase Several organizalions have their own
madutar kits whieh simplify 1he process of gquipment selection, instailation, operation,
and malntenance. The modular items of ki include pumps water tanks, ani® distdution
syalrms ncluding ppelnes and lapstands

Some orgaruzations also have modular ‘'mobile Lrealment umits which are very expensive
but useful in the immediaie stages of an emergency, especially tar industrially poliuted
waters or (0 supply specific units such as health centres See pp283 4 tor detals ot a
selechion of macdlar hits acd mekild Ireatment units
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Other aegarszahons preler 1o use local matarials, methods, and skil12 wherever possible 2
heghd the local populations and to improve the eftective operation and imaintenance af sysigns
over lhe longer term

How to use this sectlon

Study the ollowing:
Fugure 3 1. e
Takées ppd41-2, which highlight waler quality problems versus treatment oplions an give

guidehne quality levels; and
Figure 3.2 which %inks the waler treatment processes n a waler supply scherme, pad.

Quality of the water Petantial to prowct Fi i

v nal warler gualic
aridl pradicted tha source and hgnce riquirl:? i
vatlations in guality? 10 improve the quality?

[

S1age of 1he emergancy

Cuttuvat and socio-political
Water treatmenl and predicted length of

scceplance of the

process? process selecticn oparaisan af e
troaimens unlls?
Easa of

T f -up?

operation { maintanance? n:l:;: sot:_‘p l
{including D&M Coata? In 115 18chnicy

raqu ermyitg (Caprgi ana {801 Hyus uf'f:a;rllfl. ral.il;urne
3 ) avallabildy a
resaurce availabily ang g o 150

ogesiicsl sunsuaenis)

Flgure 3.1 — Key factors for waler freatment process sebacilon

so)e|dwos soIxa|
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Complely the Water Raalment process serechon low/s Wblks ppad 5, using the inlormation noted
on fd( and the Iukawing background information

Waler Qualily assessment roubines, section pp148-53,
Water quality paramaler summary tables, pp173-2
Fealtures of water treatment processes, pp214 23 and
Mobile treatment urits and modular futs section ppidBd-4

Instructions on how 1o use Tables pp44-5 are included wikin the 1anles

Common water qualily proQlenkd ¥arsus trealment eplions
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44 EEXTEIIETION

Water troatment process selectian tools for longer term supply a

Complete |hi Hhree tables below for each waler source under investigation

Common water quality groblems treaiment process selestion

{34 A8 121
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3 In 2oirin 3€ nole IR e 0* QESCASESN ' AECH [l | Tk Levat or descripiion ione  Which will
Of f6dIiri A BNy 4t dncelid o0 (16 D3 IRTe0s. GI of auch lasture pecind  ragquite
teature [0 Tt lulutg @t 3easanalty, Compand present any raplmeni?
UDECTAT tule & Weut wiEh T Querit Aupl
R I R L Floaiuny weas

Turtiddy
ELdku v,

at

4 S MR Lp i e AT feQung Irgdlmint e Can i be Improved LolE R
e hd Op ezHChy e source? i 50 will Ihe waler by protection? urs
S B |y Lt 7

1) CLruton |F alie pd 1 - T A1l vg abdbin | Treainkrl proLes

WyHINCE OPHGNS 1Y wde N SATHEL WukaiT

Lunuider gach option n um s on 11
the slage ol e Amegency and eI 1BS Agn ol
OpEPATGN OF INg HEATMENT Linas
NS COMMAN Udagu w1 ING 283 .30 Parncl The TKEnaoa
OF #BUNG AOGIO0NAIE b v st ADUICRS 0 fun Ihg
sysiem ahacuvery
technucal requuements
Wi avarlabiity of malenal equpmENt aNg Fuman
I
[EELVIE EFIP
Is rasi
1% 2258 ' OPHHGT 300 MANENancE
b 17 eDAGEY 131 IOuE O CONCAIT (B g st
JILGh R O D L wAleew T MadCinws 0 ARG
nEry wik Sl dkow ChIONNE 3 DS S

Seig ! the in331 ACDHIOONIH | BMAH [re essdly

pibialty selecled

L] To angure 1N Ihe HEANTrIN [sirmauy wd L9 EROrok Hrobirms snvisaged
choth $3Ch nawidual process agdns
tha mfoamnanon suppsd o Kie leawas =
TrRIImEnt procasses SECM" abes pod’ d 7] 017
s dIs 0ty drcatately @57 P06 A

so)ojdwo) soxXa ]



3; LONGER TERM BUPPLY 45

Occastonal water guality problems trealmenl process selegiign
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Key reletences
Davis and Lambert, 1995, pp317-46
Asward. 1979
TASE 1934, Gechion |, pp16-21 3B-45
5B

Tebban 19%2 splGy 91
Tworl el al. 1954
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Source selection for longer tarm supply

How to use this section a

Sewroe selection g leager term supply should only be undenaken atier a thorough @ssuss ek
o availgbe nformahen See lhe checkhists lor suggested mfgrmaton to be collected and oole
your hndings on the survey sheeis provided of in anolher casly accessiple larm
Keay factars for spurce selgehon are highlighted 10 ihe scriemanc chan opposity

Cpmplete a source summary fable [pdd] o each Lou-cels) option From here the SQUCE(s) may
be selected

Dy gpnmAg the allgrnative summary 1ables and ungeTaking a seiechon based on g¥penence
or

by using the source compansan 100l drd =dmple scenng chan (o help analyse the vanables

Whichever method 15 used, experience, common sense and engineering |udgemant wilk be
eguired 10 make an apprapnate selection

The source coffparlson tool does not give an answer it 1S only 1o be used 10 gulde 1he
thought process, lighhghting the teatures which are critical and those which are not 5o
important.

sixa) IInd
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Source summary lable

Atinched pupulaion walur demand

Suwce araids

Abwirea g DumBEr

Tioie ot voLice

Accepiable yala?

Existing demand un ihe source ieciiang 04
aftectad piuldiim,

Prewitd prbl

Fradscisd I ana peasonsd yinid

AngaduhfmI 1o cllmn an
WCCEpoatia walme yaakly?

CUIFeAI wiRiEr Gualiy probiamy

Fredicted kilurd and Laasonal wajer qually
prodlems

TreqImers Mncukses tequred

Haigproenl. hgal sscoriy
aooipoincal A cdin
canaaals?

lauhinical pnu Ok
g gy ?

Mamagamant. Isgal secunily, satio-palnical
a1 cutivral con 1

Fulection

AUt By MHbed kiU

Teaaimara
S A LI w3 SO

Transmis sk tialanct and melhag

Sugply sluiape

Craxcibulian

fubEaiany reguitcmnll

Aesource and gl sl
conatramis?

Mapansl =0 P EH e peencis

Husmpn 1eources

Tima of set-up?

Ease ol OAM?

Enpa ol DEM

Umaicin of deurlopnun?

on vegulsiion and

¥ tr4almant and wi

impact minimizaon scilulisg, sub!
AEtlvities OF compansslion Huired

CostaT

Mole: Tres summaly laliu ~ap Fequie adaphan (0f suuries for ospersed populstions A separale torm couln bw coinpleled 00 Iygaa

anarpus el g

1l 0l supiy Lsed i g AlgR

$0)9|dWo) S0IX3 ]
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Source cemparison tool for longer term supply ]

Introdoction

The ranking and weighling malhog was chosen or source companson as it allows several factars
10 be included In the cormpanson 2 ke sama imeg 1 alsa allows for werghtings 1o e put ar he
sacicrs chanyng 1o relatve importance with the stage ¢l the =n ergency For exampie, in he
immediate emergenty stage the e of satupos cnucal but the level ¢l O&M requird is nut so
“mpartan] Over 1nu lenger erm penod  ne Q&M requirements become mard nreiant o-d ne
lnne of set-up 1654 50

L shiowld be wndarslood, however thal it 1s dithcult 10 apply obiecuve weighlirgs drdd Ther
identhication 1s purely arbitrary and bated on bes* jucgernenl They should be medified 10 sust
the particular situation 7@ cngindl wesghu-gs have been set at 1{1 tor a high 'evel of '/mporance
ard zerc 1or g porant Sometmes 4 veio has to be applied (Davis el al 19%5; An examole of
this would be where the waler source s ocated 0 an drea conirolled by a warnny facton whiah s
n confict with the atleciga populabon Under this siuation access !¢ the wadler curngl oe
guararieed rigpeiuity such probiems will pave been dentitif Bary n he -niormanan gatharing
process and thg souice oplion already chse wrded

Source(s) with the highest total weighted scorot are more lavcwrabl: out ence the nunencat
determindtions have been compaeled, & visual gnalysis should be unclertaken on e resulls
This ls Ihe most important step in the comparison and should entily whih were The Cilgd
faclors for the source selechion and whether addional acirilts could be mplemented which
would modify the resulls

Survival supply weightings have nol been provided in the sooneg e It requined the following
wanghhings could be used drem top 1o Ddtorn 3 2-9-5 2-2 1)

# two mimikzr optiohs ace ek considered of examjile 1ruckng trom two different facatcns oF
absiraction from two diflereni poins on the same nver, then compansan ¢an be mady usirg o'y
1he criical factors For example the followang may be conuwdered

costs security and impacts of develoainient for the truching pregrammes or

cosls Ssecurty and raqurements to eblain an acceptable quabty water |or she waer sorcy

abstraction frotn two paims on the sane nver

Trus methed rmay B2 More sunable 1 soureos 1o supply camp populanons ramer than IRose n
dispersed localnns or mobile

Instructions for use

1 Collett information on 1re alternatve source(s) optens and summarize this informatian e i
Source summary table psd

2 For the hrst sourcelst oplion decrda an $cores tor each of the key tadinis using the sample
soorlng chart It source companson p52 for gudance A high score inoisates that the
tactor 15 postive and a low ane that 1 is negal ve

7 Chaone the weghtings indicated in the scoring ¢nan p51 applicable 10 ¥he level of sUpply
hin turn related to the stagre of emergency to whick Ine agéessmenl apphes)



ST Lowoen rem sueriy |

4. Muhply Ihe scores by the weightings in the lable pS1 10 oblain the ‘welghted score’.
5 Fepeat sleps 2 10 4 1e IFme ileT SOURCH Qpming

6. Add all of she weightad scores (of each sourc and in3ar the "tolal weighted acores’ into the
final row on tne lable p51.

7. Idently 1he sources in order of 1o1al weighted score
Analysls of results

{ Which sowrce gives the highest scorg and which the lowest?

2. Compare the selected sourcels) with the expecled result by scarmine the sammary lable 1t
thuy are difterent 1lwn snveslhaate why.

3. Which key factors have been the deciging ones in rmaking ane opricn’s 1olal weghted scare
higher than the cihers™

4. Could the lower scorss be raised by undertatng addinonal activities 10 modify the situaban in
tha held?

5. whaould this change the final order of preference af sources?

6. Look at the sourcels) wilh the highest latal weighled score. Are any of the key tactor scores
lenucus or dependant on unknowns? it these scores are replaced by ones representing the
worst scenario, wouid the order of preference changy betwean Ihe sources?

=4

Ungectake o sensilivily analysis' wesghtings and scores are modited slightly and the final
pasihons compared {Reed. 1995) It therg is no change o the averatl aasiians then the
tesults £an be acceplad wadh mgre contidence, bt il there are vanations, the results shauld
be treated wilh care and turther thought should be given to acceptable weightings and scores.

8. I the order of preference sensibie?

[

H =0, chose Lha source with Ihe highest weighled score i not re-assess the scores anc
weightings 1or the panicular scenano and repeal the process lor Comparisao,

Kay references (decistan-mahkingi:

Drasss and Laman, 1995, pps63-7
Gasling and Edwards. 1935
Reed. 1935, ppi 3-8

Kay relerances {water source Selectioh):

Cawncross ang Feagnem, 1978, ppd- £
UNHURA, 1952, pp3d.7

syxal |ind
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31 LONGER TERM SUPPLY
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31 LONJER TERM SUPPLY
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Identification of working environment ]

Information Sources of information

0 Field ergamzational struciurg of ereploynig agercorgarogram O Employing vigamzation staf
1zham ol cemmard  logislics, adminisiralion lechaical, healih 3 Crilier grganizaton stall
Bgucation, medical persannet) lincuding LWHER)

0 Areas of responsitulity lor yuurse* and olhers €1 Natonal und local govenmim L

0 Prigannal flom albes 0iganizalions working in walar or saniauan i
1he area [gavernment, internatons| and iocal}

Q Operangnar struchure lor co OMAINALGN Letween DJanzalun,
goveerremenl — inclading rele o UNHCR orgaruzanon and national
and lacdl government conlacts, and employmant agreeminls

0 Dacision-making struclife re waler sowcy selechion Are you
worhng har Ihe lead arganizakon? Which camps or populahions ate
you respansible for supplying?

L) Communicahion channgls wih affected and locs populalions ard
COMeMunSy STucures {comacis), and rale of UNHUA and
JOVEramAMs it caommunicalion channgls

W Organizaton’s policy lor suppxing Kical pepuslons

O Taum men bery o gocess o local pecsonnel (Iranstators surveymg
asssians, driver}

Q Working lacihiues {olfice spata, 1elaprane ! radio, 1ds, pralocopying
aiage space hor esupment and workshops power soeyrces,
securty vehicle)

U Methods of paymaeni

sixal Hnd
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Reconnaissance of the area

DnCIuding exisinNg waltt Lisage SILLIEEN OrliLs ans TEsuun es|

Regional orientation

Infarmation

J Physical laslu as hugh and low areas vegelation
watiss SOUFCES)

Q) Lot auon and lype of water source 1zavelped?
il developad? |

@ Human {asiurgs {settements, nduslity
agnculpre, roads}

0 Distances betwesn users and wolel SOL 0wy

=1 Dislarces ard approximate heghls bersaen
laatures

0 Argas wuinerable to narural lhraats, feyclones
mudshdes eathquakas, etc )

O Araas with high socurty nsk (@ g mined areas)

Q Amas subected I extrermra weathe? tondilors

Sources of Information

0O Observahaon

3 Puethshed ang wvnpablal ed maps aenal
photographs et as collecied 10 Rackgrouna
ntormation gatnering

0 2erple sureeany |1 GRS Anney level rinomelet
almelen

O Naponal ard loca! govarnment

O Local avd attecied populanana

@ Carer fizla slalt

Q Natural theeat momlonng stalons

0O Cafchmen) magmng naaps and §wnoa's pplSd GG

O cahmenf mappwng sorvepng oplbl 8

Methads

0 kappng
3 MaMoramuc paolographic ecords

Setftlem#nt criantation

information

O Bourdares presen sub-dvisions (ncludng
thaig or San disiona), posshle areas for
expansian [Intlude dislances)

0 Populabon densily whare salkkmaris arny
dispersad or momle

0O Slupe of ground (and exising dranage channes if
any)

O Water seurss (and argas susceplicin 1o Hooding
ard other physical treats)

O Araas wilb bulldings / sheltars, opun spaces and
communal areas

O Access woads

O Santaton 1acibiies including excreta disposal,
refuse dumps / collsction argas and Qravayres

‘3 Adirnmstahon cerqizd and feeding centras

O Chemical stores

O Lighhng

O bLecunty arrangements

Sources of information

Q Ch=ervation brum high groured 1USING Lanibc.ulars;
and by watking arowd tha camp

O Aendl prslagraphs

0 Simple surveying (pacing Abney level
chinomuler, GPS)

) Cnbar ald stak

0 tpcal government

0O Lpcal and affecled populghuon

O Cafchman! Macpung dns and symbols pp154-80
Q Calchment mapmnR survepnd ppibt-o

Methods

0 Muppng
O Photographic records
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Demographics, present water usage and water demands [ |

Information

O Waler uuer aumbers — aflected population
[&]
(]
[ §

Inawiguals

Livasiock fargg and small fand avarage mumbar par lamdy)
Orher usws f uses of specitic supply is withln remit

eg health cenlres fin-panent, out-patent any chalgra
cenlres) leeding canfras

0O Water ucer numbers -— local papatanon
O Ag alfecrad population {above) up and downsteedm
Q Industries and agricuiture
Q Present water source Iwoe kcanon leval ol serice diglances tu
colacwan painl; Hate The popuiahons' own coping mechanisms
should ba ienthad and potgnbally tuilt ypon
1 Curtent water consumption
O Does= ne affected popaiaticn have adequals caniainers for water
oullcion?
Q Are the populations slatic or monile?

0 Diseasas prevalent v M2 logah and allecied papulations (@ g chotera,
dysamaery bpohod malana huoross, darrhoea 1o those new to the

area, shan diseases)

Avallability of resaurces / logistics

Sources of information

Q UNHCR

O E »ploying orgamzahion stalf
mambers

O3 Otner nalg it

U Local gowsiameart ywsnar aod
sewarage  social, slalistical
office)

3 Local and alected popuaion

Q Dgzerdanen

0 Medical pracktioners
{tragitionyl ane ran wadonal

O Checklst pp?0-1

Mathods

O Caleulaban of walsr damand
tor affectad and local
paputabions using gMploying
argaenLakein 5 walar demand
figures or ihosa guan on o147

Information

Logiaiks

0 Cundition ol 10ads n the gy and rainy 38asons (magr acCass Qans,
MINar 8cCess rudas. KMl SeNKMank rodns ou Crossings)

0O Fromnyg and alhes physical threats {setttement areas accass reads)

U Security {on access roads and within setitemants)  Wheoh yrowgs
are causing the secunty prablem? How common are guns in lhe
area’?

O ACCess b miarnaimnal reght (arsinps, pors, relways road inks)

0 Customs clgardnce wmpoft taxes procedures, problems delays)

0 Avapabiity and relialdy of resg trarsgariers

B Journay 1me for Treght

Hote This survey inlormanan can be collected as the assessment
procedyre progresses or aler the resousces requirgd ior the speafic
engineanng soluton are known Dapending ot the agenoy
procadure, the il 5aluban may be drecied by 1k modular kit

whill has been brought 10 e hakt ar lhi: assessnsenl s1age

Sourcas of information

O Obwarvaton

B Mangeial ar local government
(water gnd sewerage, Luiding)

Q Local camraciors

0 Local supphers

Q Huad oftce modufar kit lists

0 Other hald stati

DO Logal and allecled papulahans

I Customs authontas

0 Matanal 1hreal monioring
syslams

3 ke walgr freatment s
and madular kils Yavle p2u3 4



Availability of resources [ logistics (continutd)

Informatien (rontinuec]

FAesources

O Materlal and equipment (yra, make, 178 condilon, Gapacity, pawer
consumplion, fuel requiramen, cost, volume { numbar gvailable, availability of
drivers ! Operaters)

Q
Q
ja
Q

QCJo

o¢c 0 90

Pumps {pactncal, diesal, gaivol: hand pumps;)

Generalors fdeshl, palrol)

Tanks [gaivamized stgel / ron, Swlam fanks, piffow tarnks)
Pipes (cast von, gaivanized steel /i, asbestos cament,
LIPVC, MDPE flendde hosep

Pipe iings (valvas, benas, ar valves, couphngs, e'c )

Mobale wader treatment Lits

Consirection ma'snals and lonls (cameari, rémlorcemeany stael
and tywing wra, pabron mesh, angregale. sand, construcnor
handiools, makixiry hand focls. nails / SCrews, mber, cemant
mixer)

Orillng ngs (rolany. pucussion)

Wader lankers or Irucks [lankers, lfal bed truch wak sidas, Hat-
bt Iruck without Sides, carlamer iruck)

Chemwcals (chianne. uminm Sujphate, ‘errc chonds
lerrous suiphare, hime)

Fuel ¢ power Jdigsel, patrpl, elactacity)

Goneral usaga hanspor! {pICk-ups, SMall wenes of vans)

0O Human fesources {names, AONl of comact employar_ numbersy

Tradespaople. plumbers mechamcs elecinglans carpenters
General cansmiclion personoe and SUPEvisars

Watlar techiwcians / gnginears

Haalth educalars ¢ cammuhly dovelopment werkers
Logiskeians

0 Local eonstruclion technlques [detals):

o
o
o]
e

Wat conslruction (hand tug well, fube well)

Spring (2pong
Borehode aaing (arg the drivai faams avalable with ags?}

Pipe laying and ping

O Water reatmant processes used locally:

CQoO0CO00QQ0

dniiiragor
Sadimamaton
Roughirig Mration
Assisleed sechmeantation
Slaw sand fifration
Rapid Miraton
hsinfeclon

Asfivated carbon

57
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Features of the source {excluding water qually)

Physical featuras Including yield

COULECT FOA EACH “OURCE

Infarmation

Q Sourca name / number, type ana location

U Ground and water levet (nata instrument used ar
meaxuremen’

O tayaut / dmensiors

O Yield astimation [volumas / flews vanatan with
SEAFHn, (echarge capadty)

0 Disduniges (in and out, where dae thay rom and
whara do they go}

0O Enviroruvanat teatures of tha area suirounding
the source |rivar bed mateials, planl and tree
cover actviws tuch as kaiming or industngs)

0 s Ing source attefied by axireme weater
condrizns {e= g balow 0°C|7

Sources of information

0 Obsarvatian

O Local and alfacted populations (nchading users
and iandownar]

0O Malignal or logal giwarnment (may have pLmping
tes! recards)

Q Waler diviners

O Measurement of yiefd and water levels pptd3 7

0 Calchmeand mapping maps amd aymoals ppt154 60

O Calchment mappwm surveying oRl61 B

3 Chackhst ppds 5

O Checklist pp8E 7

Methads

Ol Defaded grexh of aoutce ard abstrachon poat

| L Figw measurement

SIXal |in4
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Management, legal, security, socla-political and cultural issues | ]

COLLEGRT MR CACH SOURGE

Intarmation

0 Presen demands (wha_ whal lor, Faw Tuch s
there competition with anmals)

0 Are thare intermittent users sueh 25 nomads

0 Who owns the land and whal s 1he procecurg [a
cblain permission 0 anslact

Q FResponsible authoaty 1or ecnirol and mamtenarcs

O Is a tan! being charged far using tha scurce (paw
10 whom and how mucnt

O AccessituMy at presen| dzr walar callecnen jcan
elaerly, children, or those with disataliles gan
gASY decess 10 the sourca?|

0O Security problems at Ihe soures (espacial’y
consider woman and chikiren and cpposag
groups in conlict situatans)

Q Arg gny arpas runed*

2 Eocio-polveal constrairds ke u=ny e sounca and
cultural belels re water prowrsan

0 Conskler national develzpmet oejaclives

O What are the affected papulaliens and lacal
populations’ pronhes far waler peavison

I Matural threata withsn [Ne vy ol M G0LACA
(cyclones, earthgquakes mud=ides, alc |

Sources of informatian

O Observaton

1 Local and attected populaons {including local
users and landowner)

v O Nahanal of local governmant {(may have puingng
165t revorda)

O Naiural thveat mornitanng stanons

Q Management, logal. secunly, socic political and
cultural 1ssues and case sludies pp108 24

O Gugance on itk 355855R0Nts and repoe
wrihng ppl103-4

U Charklint ppéA 8

0O Checkist pp70-1

|
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Features of the source (water quality)

Water guality aszassmant

COHLECT FOR EACH SCALACE
Information

Q The qualty of 1he water at presant

\J Ewstng protacion and golaraal for mprowed
gwotection of the source

QO Predicted vanations in lhe waler quaiy in Ihe
luture and poliution nsks

Farameters commanly causing problema:
O Floating sohds
O Turtsidiiy

Q Faecal comtaminalion [Tharmptobarant cokbgrms §
£ col level)

QpH

Parameters occasiopally causing prasterma,
Q Algae

0 Arsenic

O Chlonde

I Fluonde

Q wan of manganese

Q Mdrale (or mitrnite)

Q Sulphate

O Indusinal or agrochamcah pollutanis.

Sources of information

0O Observation

1 held-tasnng aguipment

QO Laocal gavernment

0 Local and aftected populations

O Health centres

O Walsr quality assasamant Assessmant raubinas
pp148 51

O Water quakty analysis pp163-203

Q Bwoiogical survey pp204 213

Q Watsr qually analysis and surveying equipmen!
ppe61-82

Mathods

Q Catchmeani mapping
Q Local knowledge including medical information
Q Santary investigason / observaton
O Water qualty analyss
) Core paramelers (COMMON probiems)

2 Secandary parameters {occaswonal
prablams)
) Trealabinty tests
3 Ingustnal poliution assessment
Q Bilogical survey
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Requirements for development and impacts summary

Physical requirements

SOLLECT FSA EACH SOURCE
Infarmation

T Technical requiraments:

Protaction feguirgmanis

Absrracthon meshog

2 Trealmant requiremeants inchug storage

.\ Transmucsigr dstance and means of
ransrusson

3 Supply storage

O [hsinbution requirsments

) Subsidary requiramanis ‘e g road
construehon thaar mihgaion achas)

) Consder srandretZalian wath gsiglng
Sysiems in cocnfny 25 Sugean & ratanad
davelopment abjectives

[

O Q&M raquremants (human and consumables).

) O&M hyman resources
3 Q&M consumables

0O Resqurces : logialics
7 Matenal and equipmen! regquyaineni's
W3 HUMAN reseurce Ieguirements
D Logusncal requeements

O Caars:

Oy Costs for caplial and O&M (matenal,
BQUIDMENE, NUMAN resources, Iagstcs)

0 Time of set-up:

O Tolal ime for spshtae 10 be Ly and funnng
{rechnal FagLwemenls versus Fesowtes -
Jogeshcs and ather consiramis)

0 Eaae of UEM

1) O&M requremels varsus resources /
iogishes and other constraints

Sources of information

O Pasl tecrucal saluhans

Q Head alfice ¥WATSAR division

0 Agendy modular kit and equiprment ists

U Standard text books

U | ¢cal governmenl ang omer o'ganizabiors r hed
Q Requrements for develcpment ppl3* 5

Q Mobie waler lreatmen] vuls and T lar mis
Tabke ppzh3-4
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COLLECT FOR £AGH SOUACE

Infarmation | Sources of Information
U Effects of source developMment on the 3 Observalion
souller and resmmota S0UFCES U Nanonal or local govermmeant
1 lacanpn and capdy of aquiters 0 Local ang affected populations
2 Whch sawrcas are fed trom he same O iimpacts of develooment sechon pp136 B
aquifirs O Marsgemant, Gye! secudy socc-pokical and
Q ERects of development on exiating users of Curfurn JsLes WUl case sfuags ppicy 24
the saurce and local populations at the O Grourwwater mvestgation ppRad 52

point of abstraction and dawr
) Determine yiald 0’ sawce at prasenf,
ensimg demarnds, naw abstrachon denand,
Jemaunng paekd (dry season) and she effects
T BTSN LEArS

4 Checkhst p64-5
oI Chechkhsl pp70-1

-

Passibie compensaton ler local
communities up and downstrean for the loss
of yipid ar incanvemence Alsa compdre
focal and aitected populdians sucphas and
ronsier upgrading foca SuAES K Sres el
fnctrion
3 Lsider rvgranion of puaple and ammais

Lurslork 10 hproved waldr SoUFcas {may be

Pronaunced wal) NTACC POpUHanans)
Y} Efects an communty SHuclures -
managament capaciy of orgarm2atons and
papulanons
Whai subsichary * amcllaiy dennes arg
sequied (ramng ramT cansirachon
Samaton agreulival pxlfersan Apgeane
VR, el )?
i EHacis on wegeialon and erosion

1 Changa m yeld
2 Effects of abskrachion an vegetation and

erosion and pofenhial Achons 1o mimmize
efiects

3 Eflects of mgratan I umgedved water
S0UFCAS an vegalanaT and Srosi

I Efiecix ol water irgatment and wastn disposal,

-

3 Ircraase wr waste watar « - how waif it atfect
Jawais af stanchng walar
) How will charecals and fual for water
treatment be stored (locaton, securntyl ?
How will waste chemicais be Misposed of?
+3 How will the siudge protiucaed dunng
treatment be chpiasad of *

e

sixal find
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Confirmation of assumptions made during the selection process

Resources, logistics, legal, security, s3ocio-political, and cultural 1ssues [ ]

COLLECT FOR THE SELECTED SCUACE

Infor mation

O Resources
31 Canine required restarcas it 1ade
deaiahia wane 3 sulable ime scale?
) Are !he casis wittun the aventable budger”

U Logistics

3 VAT fopesncal consirainits pravent he
sulkn vemg wmplamented?

i Legal, securlty, socio-political, and cuttural
is3ues

1 Hawe era buen any developments i
these areas which cowld prevent
implementation? (physical devalopments
couid be due (o Ratural thiaals ar human
actvilgs)

- Have tha silectad apiuas beed discusgan
with e kcar and atfecled populabens and
accepted as cullually approprale?

Sources of information

3 S previpus ohechasts



64 SECCIOEIETY oo |

Groundwater investigation

The Lse o graurdwales is imitad n the imhal slages of an emegency because
O it 15 difficult to locate

2 It dehicull lo 355055 the capacty of the aguifer i @ shan Tme oanad, and
O Access (o equipimirat a1d ak pepenanced drbing leam s ohen imited

IF groundwis1es 15 asaitabia, however, 1113 an éxcellianl sou e of wdler often with kmilegd reguiremsils kar frealmerd
and # the condiions are nght can supply large quaniiies o palable water [wvekpment of now groundwatar
SQUICEs i lmuled in thit nibial stagas of the nmergency Decause ol ime PEEINCHANs However o general Cvarview
of the groundwarer suudni 0 b @il 13 an smganaen adaiion 1o thy il assassmer ol emergency weaer
weaces The nlannatan gatherad can be used 1o entify whether jurther studies shoukl be undartaken by a
My OQE0KgIS! AnD Gan D€ a uselul Blart o his / hed rvesiganon

Snuanons where grourdwater teuld be usad in (he garly stages

QO Spring s0uICes,

Q Exzung develaped groundwater saurces such as shalluw wells and boweholes wiich diave rebabla pakis
and aokhbonal capacaty;

0 Sub-suiace llow abstracied trom sandy ¢ graval nver Baods ol rnivars whch llow ikarminently and can be
rapudly and easily abskached, ard

O New boraholas in areas wnarg drikng equgkmen is sgadily avaiable and the sgquiter is already lncated and
hredme b D rekabiba



. CHECKUSTLY - .|

Information

Level 1 {possible to coliect 3oma of this
Indormation & part of Ihe Initial assessment of
emErgency waler SoLrces).

0 Lacaims and detsds of all natural and man made
leatwnes including topography (can ndicute
paluntial rocharge routés palktan siicys 4
b & plputabars who could supply
it mation G waler Sources)

O Details of exisung water soarcgs including lypes
wiker lguats, segsonal vanatons, presenl yulds
and rgiiabelily lcan mdicate lacations, depths and
rehabiily of aquilars)

0 Exizling borahals iogs and leshng reswts
lrnidcares peokgy and hence possible aguies
charactenstics, such as yiald, water quahy,
drawtlown dunng pumping, seasonal Buctuabans)

1 Chmauc data iracabes potenbal for racharge)

Q Soil and rock types (indicales potentiat aquifer
chatactensucsa)

01 Magatabon (mdestes petential kocalions ot springs
and shallow groundwater)

O Inveshgalion ol nver bods, eropioi channel2 and
nearby hiks lar reck cutcrops ficenbficaborn ol The
machs and angle ol guicrops provide turher
intarmation sn 1he assassment of aquiler capacity)

Q Usa of aenal photograpba |highlgaits
wpographical, vegalalonal and geomorphological
teatures which can ba imerpretud by an
experlanced hydrogeologist Aenal pholographs
can akse heghight drainage patteens and land use)

Level 2 {unilkely to be callacted as part of an

Initial assessment, but mwy be recoatimended i

the RAEWS conclusiona):

03 Usa of recTedte sensng images (1 12,500 o
1 25,300} frughlyghts topographical, vagitatonal
and geomorphalogical faalures which can be
Imeeprakd by an peperienced hydrogaologst)

0 Gaemomhological analysis and hydroclimat
monionng

O Gaophysical seevaying assessment (electncal
resistivity, seismic refraction, eleciromagnalic
profiing VLF profiling}

0 Explorasary drilkag thand dnlling, machine dnlling
geolagical logging, test pumping)

* Hote Ciicul 3o oo the fiald but wsedul i possible

[_a: Lonozn Tenm surrty SR

| Sources of information

O cocd! well dolling ledim

Q Ghservauon

O Local populations

2 Mabonal and weal gavarmiment {witer 1850UICas,

agncullure gaulogicar survay and waler supply
duparumonis)

2 Lher orgamzations warkiig in iy prows.an ol
wiler supgly [Sonsuiunts, NGOS ei¢ )

O tuvarwity depariments of host sountry
{geography, geclogy, envirpimertal sLience, il
ANFNEErInG Turrg, Suresying)

0 Caenlain organizations syuch as the Buush
Geological Survey can pioade Inerpredatiuns ol
wifarmatean hased an salelits imagery and thew
vasl gala inlprm ikan banky tor a fee (See Lsellt
addresses pp289 b0}

D Qinar SCUrCES S1 NIDIMANDA a5 Mdialed £ tra
ChEckls! p53

L) Hang dnling — Seu reference Gxtam (1901)

0O Measurament of yreld and awtar ievels sot43-7

1 See Bachground o praundwatar and aguidecs
pp230 5

O Aock ang saif identification ppa3s 46

0 Groondwaler viweshgannn pp249-52

Methods

1 Catchment mapping

Q Cross sectan drawing of fspography and waied
lawels uung detals Irom existog sources

O “Pumping tasis on existing boreholes

O Interpratation of 1ha IMOrMIANGN waniied urnder
Lewal 1 usirg 1akle ingwzeiors of the presance of
groundwalers p2s2




66 31 LONGER TERM SUPPLY . CHECKLIST LS

Rainwater investigation

Tne use ol ravwalar in emergencias 12 lmited bacause

Q It requires asgruhcant ime and capdal 1o set up large schernas
O It may only be avakatds o shorm pencds. of Iha year and

L s pnpwdcissle

However, ramfall Lan ba & ysalul source of walgr as a supplement 10 individual household supplies  simple
catchmar s'uctares can be constructed or lor small centras such as ciinics of haafh cartias whae ather
sources are imiled Considaraton should only be given for mad & lenpg lerm prafects where thefs 1s time o
rvgshgate pialds and devalop appropriala calchmeal slruetines and staraga SyElans of for the shoet lerm if the
emargency biqins in 1hg egay seasan

Ranwater can be collecied on cornugated sheeting or plash roors, @n ather andkial matarsal, or on e ground
surfaca it it s relatvely wnpeimeabla

Fehinques for wlorage include

b Ponds (0o not terd ¥ have alated abslrecion pamt)

O Bwnas fpamens kned ponds)

O Hatr dam (aniticial pond with Isolated Inlet and uuliel sirulures]

0 Sand or sub-suitace danes

O Housatald faris flerrocamant, bamboa reinforced cemenl, concrete, sieal, et )

Dittarent peograptca? araas may hawe GHHING Namas for sanwalsr barvestng o storage lechniquas



