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Background and Setting

PUrpese: Develep: a water-gualiity
survelllance-system design for Use: in
pretectingl municipaliwater supplies In
Panama: (SVCAPD)

Backareund: Modify certain concepts and
approaches; developed for a similarr preject
oK rural-community petaklie-Water
supplies (SVCAPZR)
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DISENO DE UN SISTEMA DE VIGILANCIA DE LA
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TDS Consulting Inc./
Ing. J. Eugenio Barrios
5 de agosto de 2003

TDS Consulting Inc./Ing.J. Eugenio Barries O.



Objectives

Establishla precedure fior an lntegiates
2SSessmenizeiWater gualiAinstirsan
areas, hased on water-supply; system
assessment and Its; sulsystems.

Define support strategies for developing
and consolidate water-supply activities to
proevide a levell ol water guality te pretect
public health.
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Basic Principles
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Seasenall Variabllity: of Diarrhea
Diseases i Panama (2001)
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Background

VareusSAValeIEgUElIACoRSICEREBNSE

Descargas no puntuales
o Difusas

Descargas
puntuales

Tratamiento

Fuente: adaptado de Grayman et al., 2000

Compuestos
prociicod Sedimentacion
Compuestos _Prod !JC_tOS AT Microorganismos Arrastres de
Inorganicos ~ 'morganicos Bl recubrimientos
Compuestos microbianos gy
Inorganicos ANEiEs
Corrosioén Incrustaciones Biopelicula Corrosién
Tanques de
almacenamiento i v
Distribucién
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tratada solubles Microorganismos viables/no viables
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Transformaciones
en la pared
Interconexiones
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Medical Costs Associated with

Intestinal Diseases in 2001
(3 T1o0sanas; o1 Poyars)

Population Group
0-14 yr and | Rest of the | Total
>65 yr population

Cases in 2001 112,829 61,615 | 174,444

Oral De-Hydration Therapy
Medicines

Clinical Analysis

o NG
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Acute Toxications (Deaths)
Assoclated with Pesticides: (2001:)

WORIRG INGIE IeReRe Tojizl]
CALISES WORKING SUIcIae
(C2SES

154 123 o4 331
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Water-Supply: Source: Protection

ProtECtoRNEnE
o)l|ufile)p]
Control of
VWater SeUICes
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Dr. Timothy D. 5t
595 W. Meadow Rd.
vergreen, CO 80439-9745

Water Assessment & Protection

S.W.A.P.

Water Quality Control Division
Colorado Department of Public Health & Environment
May 2000

SWAP Website Address:

http:i/www.cdphe.state.co.us/wipsw/swaphom_ html
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SWAP — Process Phases

Pelineation ofi zene: of infiuence (ZI)

RVERIGR/ACINPEIERUZIFSOUICES O]
coRAMIREUEHRNERE)

Evaluiation eiff susceptibiity
Complaten ane analsisSieireaiel
Evaltiation and reporting of resulis
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Colorado
' Wellhead Protection
“ Program

Water Quality Control Division

Colorado Department of Health and Environment
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Concepts — Groundwater Supplies

|deRtiiCaueN GirtNE ZeREr GIRWEI I BICIECHIGN
Zone off Influence (ZI); radius off influence
N PESIENEFSOUICES BIRCENLMINERLS

e ol travel and contaminani-related
Precesses of aguifers

AUl ClhialdCleStics
Assimilative capacity
ISt HEINERENSOEICECORBIIICASEECHS
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Water-Quality: Menitoring| ASpects

Criteria for water- Criteria and system Regulations
user protection operational standards (Existing and Proposed)

Enforcement,
Responsible Agencies
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Water Quality: Vieniterng

Water-Quality:Varable Selection

s Operaenals €l piH; Turmidity, Eecal Coliform,
Alkalinity, TetalfSuspended Solids (11SS)

a Secondainy: Eluoride, Nitrate, Spee. Cond.

s Speciall Studies: Metals, Organics, Pathegens
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Moenitering Water Quality:

Site SEIECHORNIY Sy SIEN CONIPORERD):
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Moenitering of Water Quality

PrinRcipal factors that affectwater gquality:
I Water-distripubion: systems

x QUEIACIRtHENVaLEIRERLEIIRERUIE SYSTE

O WYletiariels cinlelcapielitions (IairelsiftiGitfe)

m Residence times In various locations
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Models; of Water Quality: (EPANET)
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Software WaterCAD

Data capture and analysis software
Compatible aspects with EPANET

Good client service throughout Latino
America (software available in Spanish)

A training course is scheduled to be held in
Panama in 2004

Comparable model-operational costs
(although proprietary model costs
according to size (number of pipes)
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“El Fortin® Hydraulic: Model
Development
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Water Treatment Plants

TDS Consulting Inc./Ing.J. Eugenio Barries O.



Water Quality: Variables

Chlorine residual, pH, turbidity, fecal and total coliforms

Taste and odors

Alkalinity, chloride, color, hardness, TDS, sulfates

Fluoride, nitrates, nitrites

Aluminum, iron, manganese, silver, sodium, cupper, zinc

Antimony, arsenic, barium, cadmium, cyanide, chromium, mercury,
molybdenum, nickel, lead, selenium

Oil and grease, phenol compounds, detergents, hydrocarbons, PCB,
pesticides, trihalomethanes

Enteric virus, helminths (pathogens), free-living organisms (algae,
and others), other organisms, protozoa (pathogens), radioactivity
gross beta, radioactivity gross alpha

Note: Clasification based on Resolutions 248/1996 and 155/1999 modifications
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Variable selection for each
subsystem

Group Source Water Treatment ISl Consumption
Intake Storage

w/o Cl res., w/o Cl res.,
Alkallnlty,
Spec. Cond. | Spec. Cond. Spec. Cond. Spec. Cond. -

w/o NO2
w/ PT

EE
Algae w/o
(reservoirs) Radioact.
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Source

Ereguency

Treatment

Distribution and
Storage

Consumption

Period

B

m
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Vulnerability

Vulnerability

IA: Environmental indicator

IRT: Treatment Risk Indicator

IRA: Storage Risk Indicator

IRD: Distribution System Risk
- Indicator
- IRSA: Supply System Risk
indicator

| ()

TDS Consulting Inc./Ing.J. Eugenio Barries O.



Main institutional limitations

@uieNimitectaRalyiicaliscapaleiiEsNIZIes)

StACE and poer regulations - hard te' cemply: and
10 enfierce

General lack of information

Some: competition; er Inconsistency: of: designatead
responsible governmental entity (relz1iiyaly minor fzigidr)
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Multilbarrier approach

Health Risk

0

Safe Drinking Water

Source
Protection

Treatment
Distribution

INTEGRATED MANAGEMENT OF DRINKING WATER QUALITY
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Definitions

Stivellance: Investigation te Identify and
aSSes; sk factors related wWith water
SUPpRIY SyStems

Conuel: Activities: ter veriy that Water
guality. complies With regulations

TDS Consulting Inc./Ing.J. Eugenio Barries O.



Survelllance In Urban Zones

4° Level Protected
Strategic

Regulations

Efficient
Source

Operation

3° Level WT process

System

Watershed

Development Protection

Improvement Improvements

2° Level Source Water intake WT

. : Sanitary
Diagnostic Assessment

Survey

Atencién de

quejas

Assessment Assessment

1° Level WQM
Regulation

Subsystems Source Water intake Treatment Storage Distribution Consumption

WQM

| ()

MCA: monitoreo de calidad del agua
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Procedures

Contrel

VErhicauen
Enforcement
Sitigarvisieln) clglel stiege)f
| Riormation
CapacityAeuicing
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Survelllance Instruments

WWaler=stppIyaselcearearenviionimenia
c\SSagsnnent Gleeiaigd frol USERA-S AR

Vulnerability: systen estination
VWalerEeualiyAneniterHng

Sanitan/ INSPECHIGNS
Walelrconsumerstevalleien
Development off water-guality’ models
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Water-Source Environmental
Assessment

Classification Emision Sensitivity System Integrity
(A,BorQC) Possibility (Zones)

Threat Risk
(low, medium, high) (low, medium, high)
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Water-Supply: System Vulnerability

A propoesed health-risk based Index-ranking system

IRSA Vulnerability

IA: Environmental indicator

IRT: Treatment Risk Indicator
IRA: Storage Risk Indicator

IRD: Distribution System Risk
Indicator

IRSA: Supply System Risk

indicator

é‘A

| ()

>
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Definition
SVEAPD

n Activities foclised ter develop and
IegiatedraSSESSIER O drRNkInG
Water in Uran areas in the country,
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Participation of Other Entities, In
the Republic off Panama

MINSA
(Surveillance)

ANAM

(Regulations)

ERSP
(Enforcement)

ACP

IDAAN Other Water Providers
(Control) (Control)
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