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Contents

« Introduction to environmental health
« Water supply and environmental sanitation
* Resource and waste streams

* Urban challenges
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Definition

« Field of science that studies how the environment
influences human health and disease.
* Environment in this context is;
« air, water and soil

» the physical, chemical, biological and social features of our

surroundings.
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Components of Environmental
Health

« Good health presupposes
» Water, air and food free of contamination,

« Facilities, services and hygienic behaviour provide for clean
environment

* Individual health
« Adequate, clean and safe drinking water
» Clean water sources or reliable water treatment processes

« Community health

« Waste is collected, recycled, treated or disposed of in sanitary
manner.
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Environmental health

To achieve the objectives one must;

« Maintain a natural environment free from undue

hazards
* Ensure a built environment free from undue hazards

* Provide essential environmental services to households

and communities

Environmental health

To achieve the objectives one must;

« Maintain a natural environment free from undue

hazards
» Ensure a built environment free from undue hazards

* Provide essential environmental services to households

and communities
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Natural and built environment

Natural
Environment

AR

Sowroe: Sandec Traning Tool
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Points to ponder

« How will you distinguish between natural and built

environment in urban areas?

« Who and to what spatial level should the environmental
services be provided to have a reasonable and most

beneficial impact on environmental health?
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Key take away points

* Environmental health is the branch of public health
concerned with the natural and built environment affect

human health.

« Environmental health also includes the provision of

environmental services to households and communities.

Od HUFEx % Ti OFx AEY- Tl % © @Ok Oxd Rl { N T i N1 AE%) %y Oy RO #UOp HEx
i ogyw bl TOy06001 %dRky xUP FyOHONHERBE P PGOI N ©0 Pwgal %@N,
{P% o OO © BPOFx) % z UFk¥s Oid  poufi jN 2Ny ORS00 xRk

112 QNg¥yz G x0 @ Oxd HICAI )

Water supply

« Access to safe water supply for domestic use

» Drinking, food preparation, bathing, laundry, dish washing
and cleaning

» Toilet flushing, car washing
» Animal washing and gardening
« Access: distance to the nearest water point and per
capita availability
« Safe: water quality
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Sanitation

« Safe management of human excreta and wastewater.

* Includes both the hardware (infrastructure) and the
software (regulations and practising good habits)

* To reduce faecal oral disease transmission.

 Potential reuse, ultimate disposal of human excreta or
discharge of wastewater after treatment.
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Environmental sanitation

« Aims at contributing social development by improving
the quality of life of the individuals.

« Environmental sanitation includes
» Hygienic management of solid and liquid waste
» Control of disease vectors
» Provision of facilities for personal and domestic hygiene

« It comprises of behaviour and facilities to form hygienic
environment.

13



O« d  HOCAT ) vy IWTFk xRS x1 % AN 3ay Ab 04y Of i@ UIN| © @ b)OiA 3. 80yb  Of xiAl IN Y2

RB{IPOJ] | @U ©@ Ei b , ) UEED yyOEIxalh B @ gx’i Al © @ A@uHOcAT |} 3% d0a (iglAy

PAUD w ¥ T1UDI N % FPNOEIN xOxEWO® FOWBRNcB] ¢ OOl Rieps H#HOCA 0y
o <Oy © @ PAIDaw ik UyedU R
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Environmental sanitation

Natural Built
Environment Environment

Water su|
(Water tneawm f;ﬁ Solid waste

s)_ E management

£ o T L

Sanitation (Waste-|

water & excreta S‘t’or;mw - e
management)
g s
WATER
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Sanitation planning

« Cities are engines of economic & social development

« Urban development relies on good infrastructure and
reliable service provision

« Sanitation systems are only considered partially!

* Failures or unsustainable solutions put huge financial
burden on ULBs.
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Excreta & septage management

» Widespread technologies in industrialised countries are
unaffordable and inappropriate for developing
countries.

« Cities where septage is collected is often disposed
unhygienically

« Where treatment facilities are available, long haulage
distances, bad traffic conditions and poor enforcement
of law hampers process.
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Waste and resource flows

Processes Storage - Transport — Treatment ~ Disposal - Reuse

Management Operation ~ Maintenance - Financing - Regulation & Enforcement
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Challenges faced by households

« Illegal status of settlements
* No water and sanitation provision by law
» From illegal to legal
« Community capacity to develop autonomous solutions
« Skills are expertise are necessary
« Tenant and owner agreement are necessary

« Community funds are necessary
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Challenges faced by households

« Households capacity to pay
« Differing water cost
» The poor pay more than the rich
» Is cheap water really cheap?

» The “good” price of water
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Challenges at city level

* Weakness and incapacity of local utilities

» Poor performance for water and sanitation provision

« Two principal constraints: cost recovery and inadequate O&M
« Rapid population growth and urbanisation

* By 2030, 3/5 of the population will be in urban cities of
developing countries
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Challenges faced by small cities

» Small cities (<5,00,000 inhabitants)

* Most affected by population growth and urbanisation
 Lack professional capacity

« The "Management Gap”

« Small cities are neither urban nor rural
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Why is sanitation coverage
not increasing?

Points to be discussed

« Insufficient awareness and priority setting
» Inadequate institutional framework

« Inadequate legislation and policy

« Inappropriate financing schemes

« Capacity and expertise
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Contents

» Waste products

« Parameters for characterising wastewater
* Understand your system

« Ecological sanitation

« Resource management

* Planning of sanitation system

* Closing the loop
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Black water

Mixture of -~
* Urine,
» Faeces,
* Flushing water and
« anal cleansing water or

« dry cleansing material (toilet paper)
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Grey water

Is generated through, |
* Bathing,
* Handwashing,
« Washing utensils and

* Laundry
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Excreta

Mixture of
* Urine,
« Faeces and

*» Small amount of anal
cleansing water

( rg

« No flushing water! mﬂm m“m

D i DRy - —
i

Source: Inda Water Portal
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Faecal sludge

Undigested or partially digested slurry or solid resulting
from storage of blackwater or excreta.

Saurce: Martin Engmeenng
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Domestic wastewater

It includes all kind of liquid waste generated at
household level (blackwater and greywater). However it
usually does not include storm water.

Te
’S‘M-M_Lk!*lmmum

@\ Dxiielprivaty beundery
Source: Eawag, Sandec
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Stormwater

* Runoff from house roofs,
paved areas and roads
during rainfall event.

« Water from catchment of a
stream or river upstream
of a community
settlement.

Source: Protect Every Drop
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Solids

* TS: Total Solids & TSS: Total Suspended Solids
« Suspended solids- bigger than 0.2um
« Settleable and colloidal solids

« 70% organic solids; 30% inorganic solids

Turbidity and organic solids deplete the oxygen in the
water body and prevent light from penetrating.
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Organic constituents

« BOD: Biological Oxygen Demand
COD: Chemical Oxygen Demand

« Biodegradable organics: proteins, carbohydrates and
fats.

« BOD signifies approximate amount of oxygen required
to stabilise the organic matter.

Used to size treatment plants, measure efficiency of the
processes, evaluate compliance with the discharge
standards.
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Nutrients

« TN: Total Nitrogen; TP: Total Phosphorus
« Also known as bio stimulants.

» Essential for growth of micro organisms, plants and
animals.

« In aquatic environment - growth of undesired aquatic
life.

« On land - leads to groundwater pollution
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Pathogens

« TC (MPN): Total Coliform; FC (MPN): Faecal Coliform
« Communicable diseases can be transmitted.

 Specific monitoring organisms is tested
» to gauge the plant operation and

» suitability for reuse.

y OURE AU O OAT @AARY: Adh WOF plyd @A ¥ TBYI ey Ay p%ipBBOL Bl % PwAyp UN 3% Ny
Rr} Oxi A 3%y aodiy % e Uel,ddO0h By NOBHENF I %) OGgal n¥wuxy Apiy

28



%hUgOh x@xGr &Hg OU Of OBIy RiN| 0jpUg Odoéixywy "Agp| =o#rHA| OQe U
o WE| 9€ O REBAOEEA 1iNl UjedU Rk O % Un OU bigl ¥4 o% bl % RiN| ¥y TxIAN g6 OU | Y

gO bl %iMig yex @i AAN#L pa#gi(% POGRE R3AI OU Of OAG Ri b¥d | Rl QNg Of OU %

%i UgOhGbx %y }ORHITI pPdD|,o®) YyREPZXk REQW BRY 1EOREN YRAB % Pwy |
e OUI } ]

Other parameters

* Heavy metals

« Acidity/Basicity (pH)

« Alkalinity (Ca & Mg Bicarbonates)
« Electrical Conductivity (EC)

« Temperature
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Ecological Sanitation CLOSING THE LOOP ON SANITATION
-Resource recovery and reuse. s S5
«Minimizing the consumption of non '-'_': [I\ "f::;
renewable resource. g
b 4
tant : i 1N el
Hygienically safe, economical and : U‘ﬂ% dpl=|] |
closed loop system! : i ey ;

P: Sustainable Sanitation & Water
Management
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Characteristic comparison

Grey

Total ‘ Urine Faeces
water |
25,000- 25,000-

Volume (L/cap.yr) 106'000 100,000 500 50
Nitrogen (kg/cap.yr) 2.0-4.0 5% 85% 10%
Phosphorus (kg/cap.yr) 0.3-0.8 10% 60% 30%
Potassium(kg/cap.yr) 1.4-2.0 34% 54% 12%
COD (kg/cap.yr) 30 41% 12% 47%
Faecal coliform (per _ i 106 74 o
100 mL) 104-10 0 107-10
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Potential risks and benefits
| | Greywater |  Urine |  Faeces |

Fats, oils and toxic Micro contaminants

Chemical substances (org. Micro contaminants
contaminants compounds, (e.g. 2.%'729"?5 & (e.g. heavy metals)
chlorides, metals) AELRCES
Pathogens Almost sterile (if Pathogens
Biological (bacteria, viruses, not cross (bacteria, viruses,
contaminants helminths, contaminated by helminths,
protozoa) faeces) protozoa)
Reuse potential (for
irrigation or Nutrients (N, K and Good soil
Value municipal and non P) conditioner but only
potable domestic Ideal fertilizer little nutrients.

use)
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Sanitation and the Nexus
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Sanitation and the Nexus
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IWM: Centralized approach

« Various stakeholders / id

customers. P Bie 1)}
' ‘
« Collection and conveyance

infrastructure. §

« Water driven infrastructure.

« Hi tech treatment systems.
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IWM: Decentralized approach

» Separate collection and , ‘
conveyance infrastructure. / PO

« Streams are separately
treated. -

- Relatively simple %‘_ =R — A
technologies can be B

()
implemented. i g
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Economics of IWM

Centralized approach Decentralized approach

.
H
SR
Nilg
§

4
o a

Management

N

oY Yo dREVA Of ONx)i g ) % OBido d0o&M Uy AT UB%iR N %@ Ny  REA) @ dx i@l  Of
A % PR vayTaly % Ex)N Of @& 1 | Re, ONx)ig B ¥ ONje @ N|© @ ANI} % PUeull N %N oy
Oi £ P| ykb% Ri Ayl RE]

{ Py 6 00@ERésgd dREX "AxiNI HOCAT) TI WUg% z @O OJ O ' Ai bl Uy " wy %1} OO0
Ry ¥ BGUAIL ¥y ORN % | B At iINAGPUO+T T 403 " w %i pwyoOROBURRwdOx} OA; & } OUG
RU} Al 80U 0eN o6RI Py @%) % OdJA 0U0i 6@i %y Ajid RBREB]

35






























































http://www.sswm.info/category/implementation-tools/wastewater-treatment/hardware/site-storage-and-treatments/twin-pits
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http://www.sswm.info/category/implementation-tools/wastewater-treatment/hardware/site-storage-and-treatments/septic-tank
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