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W_’ater Quali

‘Water Utili'ties

Uu]me data for future water quality control
) Automatic measurement of
turbidity, electrical conductivity, etc.
 Detailed testing at least once a year

-~

Automatic measurement of each

" | process for appropriate treatment.

ion | Automatic measurement of
turbidity, color and residual chlorine. |

residual chlorine
Detailed testing once a month
. oronce in three months

Management System

|
>

' Daily testing for Turbidity, color and

"Relevant Mlmstry|
j utilizes data for: |—

. Revising water quality
standards

*Accuracy check
(evaluation and ranking)

of testing organizations

/Testing organizations

*Water utilities
. government
-Water quality testing
organizations registered b
e ministry of concern |




Cost of Water Quality Management

Water quality management requires ...

Skilled staff to conduct water gquality
management activities

Water treatment chemicals

Energy for water treatment plant

Management and operation of appropriate
organization |

Water quality management costs
Estimation of cost in drafting husiness plan
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< Um portance of Water Quality Management ]
Small Scale Public Water Supply Using Good Quality Water Sources

/By using pristine spring water
sources from the foot of the
mountain, raw water is stored in
an intake tank and only

\_chlorinated before distribution.

& )
Small Scale Public Water Supply
e Limited financial capacity
e Understaffing
&
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Pristine water source n :
e Reduction of water treatment cost | = - -

e Easy water quality management i~
QATER QUALITY MANAGEMENT ) = oy
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Importance of Water Quality Management

Clear Responsibility for Water Quality Management

-

Appoint responsible
person for water quality
management

N

/‘il':’ater Supply Services ~ Responsibilities \\
Technical Administrator * Inspection of water supply
facilities to meet technical
standards
« Water quality examination
Sanitary measures such as

disinfection

<
’l/_
Establish administrative
checking system

'\\ « Water supply suspension /

f/i]'n-site inspection, guidance and supervision by a \\
supervising authority

On-site inspection, instruction for improvement and

water supply suspension order by the national
l\guvernmen[ or prefectural government

A
p
Assist small and medium

scale water utilities whose

caRaci is limited
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Support by health center
¢ Assessmen:of result of water quality examination

A

¢ Providing technical information
/
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Administrative Framework for Water Quality Testing

ontents of water quality monitoring plan

. Specific water quality issues that require attention in the

water quality monitoring plan

. Items, sampling points and frequency for regular water

quality testing

. Items omitted from regular testing and the reasons

[tems for extraordinary water quality testing and the
reasons

Tests that will be outsourced, when water utilities send
samples to health centers or private laboratories

Other issues to be considered, such as evaluation of the
results, revision of the water quality monitoring plan,

\‘Mquality control, and reliability assessment

MANAGE T
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government checks
the water quality
monitoring plan

and recommends
improvements
where necessary.




STANDARDS FOR MATERIALS AND EQUIPMENT FOR o

WATER SUPPLY

Water quality management
from water source to each tap

70t B
[

o\ é Water service pump,
i Booster pump

Pump at water
treatment plant

Well pump

Conveying } < ‘ .
pump :

* Water supply
= pipelines

WATER QUALITY

Need to ensure quality of material
and equipment for water supply

De Surinaamsche Waterleiding Maatschappij (SWM) heeft deze week het traject ingezet om
de koperen buizen in het waterdistributienetwerk in Suriname te vervangen door pvc-

buizen. De koperen waterleidingbuizen dateren uit 1932 en vertonen lekkages. Het



OF WATER QUALI

\‘W\Qter quality monitoring types

Preliminary surveys for determining water quality

B Designing a dibore b monotomea

~ Monitoring Program

e Types of monitoring sites and programme objectives

Considerations while selecting sampling site

Location map of the sampling sites

Variables used in water quality monitoring programme

WATER QUALITY MANAGEMEN.V/
Frequency and timing of sampling




Parameters

Envronmental Conditions and Processes

Meteorolegical and Hydrological Information

Description of Water Bodies

Summary of Actual and Polential uses ol Waler




FREQUENCY AND TIMING OF SAMPLING
Q Water Body b Sompling Frequency

Baseline Stahions

Shoaws Minimum: £ pee ysal
- Oplimur: 24 per yeatfevery second weeld | weebly for W0lol suspended solids
Minimum: | per voor

L  Headwater lakes i fea

Trend Stations

Minimum: 12 per pacr Ior lorge ranoge amos. aoprodmalely 100 000k
Moximum: 24 per yeor for smal dranage orecs. approximately | 0000em
 For lasues other than europhic ation:

Minimum: | pee yeor

Mazimem: 2 Der yeo

For evhophicalion:

12 por yoor. ncucing twice monthly Qunng wmmor

'm | D 800 101 WIQe. Stetie oouifen

Maximum: £ Der yeo for sl ool Oou e
L  Groundwaters

ER QUALITY MANAGEMENT




Water Quality

Sources of water pollution

Natural processes effecting water quality

lQ Human processes effecting water quality
\
,‘ Brief overview on optimization of deterioration in
water quality
‘ _,.‘-F"
Pollutants that deteriorate water quality on global scale




Natural Processes Effecting Water Quality

Chemical

Biological

MANAGEMENT

Major Process within Water Body
Diwson

fvaparation

Parcoionon & looching
Suspension & seltng

GOs eac hange wilh gimosphiere
Voatiisation

Al orption/dssorphon

Hecting and cooing

Diftusion

Fhotocegraooion

Acd bose reochors

FoOo DO reachons
Dissoufion of portices
Precipitation of minercol

lonic eschange'

Prmary procucton

MCrobid g off and growth
Decompostion of organc motior
BloOCoumuiohons

Blomognific ation’




Mojor Sowces of Water Follulion

Burmping
i ptricl Byt
Apricu hunoe Borof

Cromicol Banotts

Domestic Ciy Sewope

Sapiic Syitems

Escerts Midrionts m Suppy Wator
looks & ok

Fossll Flai

Winng

Al wifer Dodies

Surioen waohon

Al wiher Dogies

Al widher Doce

Croundwaiarg

Riwers and Dl

Al wnter binclies

Surfocn woban

Suriooe wolen

#ll wriher Dodieg

Surfooe Walens




gollution, wastes are
freated before

dischorging into a
water resource

Determining the
quality of water and
aquetic environment
and cdopting water-

Polluted water is
treated before use
in crder to meeat
the oplimum
water quality




Biological activated
carbon treatment

Ozonation

Pollutants are treated using both

Materials causing mold odor ' ' adsorption action of activated
or generating - carbon and decomposition action

trihalomethanes are oxidized f ’ of microorganisms breeding in the
by ozone. e - activated carbon.

From sedimentation

Biologically activated carbon adsorption basin
Ozone contact basin

et Advanced water — CEEEEEEE
treatment process
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INVENTARISATIE VAN VERONTREINIGINGEN C

elE BEGRENZING VAN HET GEBIED

1 I .”I- I

i

GHEID VAN BRONNEN NAGAAN
EEM: GESCHEIDEN OF GEMENGS?



WANTIFICERING VAN VERONTREINIGINGEN (BEPALING VAN DE
BELASTING NAAR OPPERVLAKTE WATER) "/

2 BENADERINGEN T.W.
1) DE EFFLUENT-NORM BENADERING

2) SCHATTING OP GROND VAN HET RENDEMENT VAN DE ZUIVERING (NODIG: GEGEVENS RWZI
EN DE GEMIDDELDE VUILPRODUKTIE)

DE BELASTING IS AFHANKELIJK VAN VERSCHILLENDE FACTOREN ZOALS:
- DAG-NACHT CYCLUS MENS

- HYDROLOGISCHE INVLOEDEN

- CALAMITEITEN (SPILLS) EN OVERSTROMINGEN

@ @ @ )

WATER QUALITY MANAGEMENT



Programmas:
1) LOADEST
beschikbae

In(TSS)

Figure 4. Top panel: plot of regression relationship between log of total suspended solids -
concentration and log of flow for the 1991 water year dataset from the Maumee River

(Ohio). Bottom panel: plot of same data divided into two groups based on time of year. |
Within each season, the regression model is stronger, has lower error, and provides a more _/

WEFH SO AN Sl U ighards 1998).




ONTWERPBELASTING

* VANWEGE VERSCHILLENDE FACTOREN DIE DE BELASTING KUNNEN BEINVLOEDEN IS HET NODIG
OM TE KOMEN TOT EEN ONTWERPBELASTING

ONTWERPBELASING IS:

* EEN PROGNOSE VOOR DE TOEKOMST WAARMEE DE VOLGENDE BEHEERSMAATREGELEN
GENOMEN KUNNEN WORDEN T.W.:

. ONTWERP RIOLERING
O ONTWERP BENODIGDE RWZ]|

WATER QUALITY MANAGEMENT 20



KWANTIFICERING VAN VERONTREINIGINGEN (BEPALING VAN DE~
BELASTING NAAR OPPERVLAKTE WATER)
1) DE EFFLUENT NORMBELASTING

1) DE EFFLUENT-NORM BENADERING

@/5 “’//5

Q(

WATER QUALITY MANAGEMENT

Voorbeeld:

Er wordt huishoudelijk afvalwater geloosd
van 100.000 inwoners met een
afvalwaterproductie van 150 | /inwoner.dag).
Het rioolwater wordt gezuiverd en het
effluent mag 20 g BZV/m3 en 30 g SS/m3
bevatten. Bereken voor elke parameter de
Belasting (W in g/s)

Antwoord:

Whbzv = 100.000 inw. x 0.15m3/inw.dag x
1/86400 x 20 g/m3 = 3.47 g BZV /s

Idem voor SS

21
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2) SCHATTING OP GROND VAN HET RENDEMENT
VAN DE ZUIVERING (GEGEVENS RWZI)

2) SCHATTING OP GROND VAN HET RENDEMENT VAN
DE ZUIVERING (GEGEVENS RW?ZI)

9/5 m/

‘fe hC/e "@f’)é

DEZE BENADERING IS NAUWKEURIGER DAN
DE EFFLUENT NORM BENADERING EN IS

TOEPASBAAR OP:
(/\j 7 O O - HUISHOUDELIJK AFVALWATER
i - INDUSTRIEEL AFVALWATER

REGEN EN OVERSTORTWATER
AFSTROMEND- EN DRAINAGE WATER

B %j .'F&w VWC-W

WATER QUALITY MANAGEMENT 22




2) SCHATTING OP GROND VAN HET RENDEMENT VAN DE ZUIVERING (GEGEVENS RWZI)

Een RWZI bestaat vit drie (3) compartimenten t.w. een
sedimentatiebak, een desinfectie bak en een wetland (biologische
vijver) (zie tek. hieronder). In het sedimentatiebak wordt 20% van
de inkomende bacterién verwijderd en in de desinfectiebak wordt
middels chlorering 30% verwijderd, terwijl additioneel (25%) nog
een na zuivering van de effluent komende vit de desinfectiebak
plaatsvindt De aanvoer naar de RWZIl is 2.10'! Ecoli /i.d.. Het
betreft 200.000 inwoners met een afvalproductie van 200 | /i.d..
Bereken de belasting van het water.

2) SCHATTING OP GROND VAN HET RENDEMENT VAN
1) CB AT DE ZUIVERING (GEGEVENS RWZI)

Biole 'uJ.e wyerf g /5 J [/y)
7° 7

4 [R5 RSHTARE
Figuur:-Weergave -van-een RWZI-voor-bacterién reductie 6 F= &
=
(00
—_— /7 -

fe hC‘/ew@,)é

3

’ h
CONC . oot
WATER QUALITY MANAGEMENT d "F&w
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" HYDROLOGISCHE ASPECTEN WATERKWALITEIT
(DEBIET (Q), VERBLIJFTIJD EN DE TYPE STOFFEN)

Al
(- be %,»m — A.Jo.tmqy,;« — W&
CUw? ) em (Oukput)

M > A Znikoed op de Uatudealibeis
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HYDROLOGISCHE ASPECTEN WATERKWALITEIT

TYPE STOFFEN
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* BESCHRIJVING VAN EEN SYSTEEM IN MATHEMATISCHE VORM.

 BEREKENEN VAN DE WQ (OUTPUT) UITGAANDE VAN EEN GEGEVEN BELASTING (INPUT) EN
BEKENDE SYSTEEMPARAMETERS (Q, V,X, )

* VOORDELEN VAN WQ-MODELLEN:

* 1) BREDER INZICHT IN DE WATERKWALITEIT EN DE WQ-PARAMETERS

* 2) IN STAAT OM EEN PROGNOSE TE DOEN IN DE TIJD EN OP ANDERE MEETLOCATIES
* 3) FOUTEN IN DE MEETGEGEVENS NAGAAN

* 4) EXTRAPOLATIE

WATER QUALITY MANAGEMENT 26



EEN EENVOUDIGE WQ-MODEL

WATER QUALITY MANAGEMENT

L TOTAAL= Lo + L1

Ltotaal = Q.C=QoCo +Q1CI1

27



EEN MASSA-BALANS MET IN ACHTNEMING VAN ALLE
<" RELEVANTE PROCESSEN ZOALS ADVECTIE, DISPERSIE, EN
) OPTREDENDE REAKTIES

WATER QUALITY
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\
AN VASTGESTELD WORDEN MET EEN TRACE

BOVENAANZICHT




| Date [
' 20-10-2009 00.00
- 17-11-2009 0000
' 15-12-2009 00:00
| 26-1-2010 00:00
- 23-2-2010 00:00
- 16-3-2010 00:00
| 20-4-2010 00:00
~ 18.5-2010 00:00
| 22.6-2010 00:00
27-7-2010 00:00
24-8-2010 00:00
NA%"EMG 00
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Dvall Score:




