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Urban Sanitation Public Health

MAIN CONCEPTS

LEARNING OBSERVING THINKING
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Environmental Sanitation

1.General Sanitation (Building orientation to all)

2. Air Sanitation (Pollution, CO,, CO, H,S, NO, CLFLC, CH,, NH,)
3. Lighting (minimum 50 foot candle for reading)

4. Ventilation (30%-40% of walling, 50-70ft?/c, 35m?3/c.hr)

5. Soil Sanitation (free Disease Produc: Bat, Pathogenic
Organism)
6. Sound Sanitation (Noise Control <80 decibel)

7. Refuse Disposal (DumpX:, San. LF, CP, Hog Feeding,
Incineration).
8. Sewage Treatment (San.Pit, Septic Tank, IMT, TF, AS, MF)
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Definitions

What is Sanitation? eawag

a)

Sanitation is the means of collecting and
disposing of excreta and liquid wastes in a
hygienic way so as not to endanger the

health of individuals or the community as a
whole. 1

b) (less common)

General term used to describe a battery of
actions that all aim to reduce the spread of
pathogens and maintain a healthy living
environment. Specific actions related to
sanitation include wastewater treatment,
solid waste management and stormwater
management. (2

Municipal Concerns
So it mostly addresses on— WW treatment, solid waste & storm water management



Sanitation Challenges

TOP COUNTRIES
WITHOUT
SANITATION

While the vast majority of Americans relieve themseives
in a tollet connected to a septic or sewer system, this
luxury isn't available to 40 percent of the world's
population. About 2.5 billion people lack access to

proper sanitation facilities, meaning they carry out their

very private business in very public settings, such as
streets or fields. With so many people going to the
bathroom (30 to speak) outdoors, it's difficult for them
and others to avoid ingesting microbe-contaminated
fecal matter, mostly because it seeps into groundwater
This can lead to diarrhea, which contributes to about
700,000 child deaths each year.

Sanitation problems are particularly pronounced in
these 16 countries; the figures, as compiled by the
World Health Organization/UNICEF Joint Monitoring
Programmae for Water Supply and Sanitation, represent
the number of people who lack sanitation access.
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Sanitation Challenges: Urban

Greatest socio-economic & technical
challenges

Disease transmission - public health
The numbers !

Simple (rural) versus complex (urban)
solutions
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The Water Cycle and RelatedUrban Infrastructure

Source: hitp://iwww. mfe.govt nz/publications/waste/wastewater-mgmt-junC3/htmli/figure3-3.htmi
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What Waste, Resource and Management Systems
Are We Dealing With?

Water supply

Sources of Household water s .
. Sanitation . Drainage
waste handling generation S

Wastewater

Wastes
Resources
Greywater

Excreta,
Faecal sudge
Solid Waste

<J Stormwater

Processes Storage — Transport — Treatment — Disposal — Reuse

Planning — Financing — Implementing

Management . ; :
Operation & Maintenance — Regulation & Enforcement
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MODULES

1.1 Establish priority areas or activities
1.2 Set objectives
1.3 Define the system boundary and lead organization

1.4 Assemble the team

OUTPUTS

- Agreed priority areas, purpose, scope, boundaries and
leadership for SSP

« A multidisciplinary team representing the sanitation chain
for development and implementation of SSP




MODULE 2
DESCRIBE THE SANITATION SYSTEM

MODULES

2.7 Map the system

2.2 Characterize the waste fractions

2.3 ldentify potential exposure groups

2.4 Gather compliance and contextual information
2.5 Validate the system description

QUTPU TS

A validated map and description of the system

Potential exposure groups

An understanding of the waste stream constituents and
waste related health hazards

An understanding of the factors affecting the performance
and vulnerability of the system

A compilation of all other relevant technical, legal and
regulatory information




NMIOIDEITE 3

IDENTIFY HAZARDOUS EVENTS, ASSESS EXISTING
CONTROL MEASURES AND EXPOSURE RISKS

MODIILES!||

3.1 ldentify hazards and hazardous events
3.2 Refine exposure groups and exposure routes
3.3 Identify and assess existing control measures
3.4 Assess and prioritize the exposure risk

OUTRUTS

« A risk assessment table which includes a comprehensive
list of hazards, and summarizes hazardous events,
exposure groups and routes, existing control measures
and their effectiveness

« A prioritized list of hazardous events to guide system
improvements




MODULE &4
DEVELOP AND IMPLEMENT AN
INCREMENTAL IMPROVEMENT PLAN

MODULES

4.1 Consider options to control identified risks

4.2 Use selected options to develop an incremental
improvement plan

4.3 Implement the improvement plan

QUTPUTS

« An implemented plan with incremental improvements

which protects all exposure groups along the sanitation

chain




MODULE 5
MONITOR CONTROL MEASURES AND

VERIFY PERFORMANCE

l\/\()l_‘)l i r— S
5.1 Define and |mp|ement operational monitoring

5.2 Verify system performance
5.3 Audit the system

@UINPAETDS

An operational monitoring plan

A verification monitoring plan
Independent assessment




MODULE 6

DDEVELOR SUPPORITING PROGRAMMES
ANID REVIEW PLANS

MODULES

6.1 dentify and implement supporting programmes and
management procedures

6.2 Periodically review and update the SSP outputs

OUTPUTS

« Supporting programmes and management procedures
that improve implementation of the SSP outputs

« Up to date SSP outputs responding to internal and
external changes




Ammonia & Nitrate Pollution

* Nitrogen Cycle & pollution
2 NH* + 40, = 2NO, + 4H" +2H,0
1 mgNH,=3.6 mgo0,
1 mg NH4" = 3.44 mg NO3-

* Iron & Manganese Removal
4 Fe’* + O, + 10 H,0 = 4 Fe (OH), + 8H*
1 mg Fe?* =0.14 mg O,

* 6Mn*+30,+6H,0=6MnO,+12H*
1 mg Mn?* =0.29 mg O,




SEPTIC TANK
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SEPTIC TANIK DESIGN

Table The dimensions of septic tanks as per 1.5, 2470

Length Brealth W Liquid
No, of ustrs L B L‘q““ll)d"Pth s ;,Zc“y Fres Board
ms,

Sludge to be

removed Cleaning intervals

cm. ma‘

me;res " melre

1'5 075 i & 12 : 8 months
: : : 1 yesr
2 yoers

0 monthse
1 year
2 yoars

6 raonths
1 yoar
2 years

6 months
] yoar
2 yoars

6 monthe
1 year
2 yoar3




=SIGN CALCULATIONS
FOR ANAEROBIC TANK

**SEWAGE FLOWS METHOD

<*RATIONAL METHOD

“*SLUDGE ACCUMATION METHOD




Septic Tank Design

|. Sewage Flow Method
Water tight, inlet 1 dia>outletdiaD=1.2-1.7 m, LIB = 24,
Free Board=1-1.5 ft (Min 30 cm)
Sewage Flow = 20 gpcd Users =50 Q =20 gpcg x 50 capita = 1000 gals/da

Detension time 24 hours = 24 h/24 houri/day = 1day
Q = 1000 gallon/ day x 1 day = 1000 gallons V =1000 gal/ 6.24 gall ft*
=160.3 ft3
Assume D=12m=1.2x3.28 ft=4 ft A=160.3 ft3/ 4 ft = 40.8 ft2

Assume L/B =2
A=2BxB=2B2=40.81ft"2 B2=20.4 B=4.521ft L=9ft

Tank Dimension 9 x45 x4+ 1’




Il. Rational Method

135 Ipcd x 100c= 13500 l/day= 13.5 méiday

* Detention Time 24 hours =1 day

* Need oS 13.5 m3/day x 1day= 13.5 m*

(1)sesp>c06d 1M?10¢c x 100 ¢ = 10m2  10m2x 0.3 m = 3 m?

L L

(2)eeéeq)[gora =0.033 m? x100 capita x1 year= 3.3 m? capita year

(3)Becurémps V = 0.00021 m¥/c/day x 100 ¢ x 365 days = 7.7 m?

L
C

ozogco'] e V=3+33+7.7=14 m3

Depth{(H) =14+ 03=1.7m,
Breath=1.4m , Length=5.6m

> ?.%9?508880:58: cgEodDs V 14m3>13.5 OK




2 SEATED SCHOOL LATRINE

SPECIFICATIONS
Soak Pit Min inner wide - 3 feet

Soak Brick with dry motor joint-6" below outlet pipe
Sand Casing below brick dry joint - 12" Coarse Sand

Septic Tenk

178 Bant Pipa
Riser - Max 7" G‘L‘ %4‘7& "’

=
BREX TANC

el 2% Wesh Ou Pipe Landing - Min 8" | ‘

1

L

NZNZN AT
Front Elevation [Zseared [ 565w [callom Right Side Elevation

Remark

SPECIFICATIONS vol. ft’ 168 ft’ 1260
Brick - 9"x3" -1350 psi Students |Sewage Flow|Volume |Clean Intervall

Lean Concrete - Grade 20 goed Gals years
Roofing Truss - Pyin KaDoe " ; 150 3 450 3 36Gx 7" Lang (6l Sheet Roetng
Roogfing - 28-30 G Zinc Alumn [ === ]
Door - Teak Wood 1 19 - =0 :
Baffle Wall - 2 ft from INLET ]~ . 250 B 750 <
15"H x 3"B x Length o Detention Time - 24 Hours
skt e 7 || Est. Cost = Ks 31,96,000
// .. ‘ & V2" Mhik Brick Walling in 13 Camant Martar
Inlet pipe > one pipe higher Outlet | A
Goose Neck - For Vent é
Free Board - Min 1.5 feet ‘

Cross Section
On A- A

BL_A_*_N Note: Responsible Engineer's specific instruction is needed for tank construction to get “Septic Function well of tank”




4 SEATED SCHOOL LATRINE WITH DISABLED TOILET

RLLLL

e

N\

FRONT ELEVATION

Estimation Cost = Ks 59,89548

Target for 300 Students, 10 gpcd,

detension time-1day

For Middle School & above, cleaning interval - 1 year

i 20-104:
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Soak Pit when filled with
broken bricks & aggregates

NOTE: Responsible Engineer or Skill Contractor's specific instruction is needed to get "Septic Function of tank"




CDD- Consortium DEWATS Disemination

Decentralized Wastewater Treatment System

|
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fixed dome biogas settler — ABR — AF — PGF (not true to scale)




Thumb Rules

(Settler)
1. Sludge volume I/g
BODrem=0.005B0ODr
2. SSICOD=035-055~
0.42
3.Surface load =0.6 m3/m2
wiw peak flow
4. CH4 produced /kg COD
rem=0.35 m3/kg
5. Height(scum)=0.2-0.3
m
|6. Hydraulic RT =15-2.0
hrs
7.L/IB ratio=2.1-3.1
8. Outlet Liq depth=1.8—
2.2m
9. 1st & 2nd Chamber ratio
If 2 Chams, 1st Cham =
2/3 of total length
If 3 Chams, 1st Cham =
112 total length
11. Assure wall opening
bet. under scum & sludge
top, have MH, Water tight,
Vent
12. Desludg interval = 18—
24m

Thumb Ruiles
{ABR)
1.8S/COD-Dom.
= 35-55-42
2. Sludge Volume —-5-
10% of
volume of ABR
3. CH4—produced
/KgCODrem —0.35
m3/kg
4 Scum volume 10
licap
5. HRT- not <8 hrs,
better 16-20 hrs, if >
20 hrs, pollution
removal is very
minimum
6. BMHratio-04
7. Distance bet:
pipes - not exceed
030m
8. Nos of Chambers

- At least 4
chambers
8. Outlet water
depth-1.8m-2.2m
10. Up-flow vel: -
08-12m/
11. Organic load - <
6 kg/m3* day BOD

Thumb Rules (AF)
1. SS/COD -
Domestic:

0.35-0.45-0.42
2. HRT - 24-48 hrs
3. Filter height - 0,75
-1m
4. Specific surface of
filter
medium 80 -120
m2i m3
5. Voids in the filter
mass 30-45%
6. Size of filter B-14
cm dia,cinder
7. Up-flow velocity
Max 2m/h
B. Organic load <4
kag/m3 *day COD
[9. Outlet water depth

-18-22m
10. CHd-produced /Kg
CODrem —
-0.35milkg

Thumb Rules
(HPGF)

1. Void of gravel -
35%-~ 45%
2. MaxBODon X
sectional area-
150g/im3 s
3. Max organic on
chosen
surface {Organic
load limit) - 10
glim2 BOD
4. Gravel size- 5-
7mm, 10- 12
mm, 30-70mm dia.,
bigger size af
inlet & outlet
5. Slope 1%
6. Height of filter 50
-60 cm
7. Construction -
Swivelatinlet &
outlet to adjust
water level

No Thumb Rules

{Polishing Pond)

V=12
m3/d“2d=24m3

Sur. Area=
24m3fime= 24 m3

Dimensions:

W=4m, L=6m

Diameter55 m




Reutilizing Wastewater for Plants
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Reutilizing Wastewater for Plants
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SECONARY - TRICKLING FILTER
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SECONARY - ACTIVATED SLUDGE or SBR

32 BRICK WALL

LAST MANHOLE (M.H 21)

90" RCC 1:224 COLUMN

SEQUENCE BATCH REACTOR(SER)

BGC 124 CON:

[—'A"'” AT AN

=0-0G.L)
2R

ANAEROBIC CHAMBER

1L(-3.64"}

| FILTER BED

- PERESATYS &

1-1/2" THICK 1:2:4 CONe¢ : TOPPING
4-1/2" THICK 1:24 CONCRETE

SOAK REACTOR

6" THICK 1:3:6 CONCRETE

6% THICK SAND FILLING

CROSS SECTION




Module 2.1 Map the system

An initial engineering diagram was used to aid in understanding the syster

Newtown Figure 2.1 Engineering schemat

ThAC

Two types of sewers:

: ) - Pipes Open
Sealed septic tank G S — drains
S

LB

Cess pit W J

UEH

Treatment plant

s (miaivas Dachwater pod greyw ster
o Greywaier
w Combined blackwater und greyaster
Combined wastes if suves

! Traglment plant gl

Discharge 10 rver

This schematic diagram
was helpful initially &s

we began to discuss rhe
system. Later we changed
to a farmal process flow
diagram - see Newtown
Figure 2.2
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Module 2,1 Map the system

An initial engineering diagram was used to aid in understanding the syster

Newtown Figure 2.1 Engineering schemat

ThAC

Two types of sewers;

L 3 . 4 Pipes
Sealed septic tank D p\,ﬁ c?,r':fn'f-.
LE K

[ ——— 3]

Cess pit W _J

UEH
Treatment plant

w— (omiras Dachwater end groywsier
"o Brewater
w Combined blackwater and greyartar
.+ Combined wastes in suver

e * Tragtment piant ol

Discharge 10 river

This schematic diagram
was helpful initially as

we began to discuss the
system. Later we changed
to a farmal process flow
diagram - see Newtown
Figure 2.2
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* NH# +20, = NO, + 2H* +H,0
*1mg NH,'=3.6 mg O,
*1mg NH,*=3.44 mg NO3-

In Water Quality

If NO3 is > 50 mg/l—Cause Blue Baby disease




-~ Waste Collection
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Waste Composting

The Composting Process

1
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Solid Waste Management Badly Needed in Myanmar
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~_"centrally |mplemented labor-intensive, and uncontrolled.”

The Pollution Control and Cleansing Department {(PCCD), under the
Yangon City Development Committee (YCDC), administers and performs
the municipal SWMS.

The 33 Townships in the City are classified into 4 Districts - North, South,
East and West.

PCCD maintains offices in each township, executing waste collection, street
sweeping, and transportation practices.

The current system, however, proves inadequate.
Lack of an adequate SWMS in terms of

» planning,

¢ legislation,

= capacity building,

Low level of awareness on environmental management,

Obsolete equipment, and insufficient budget,

Other limitations




futegtated Solid Waste Munigeseu!

Schd Waste Management
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Processing and Disposal of MSW

* Landyfill
*Composting
* Recycling and recovery

¢ Incineration




Landfill

* The most preferred method for the final disposal of
solid waste,

* Most of these sites practice open dumping,

¢ Landfill Gas

* Waste-to-Energy




- Sanitary Landfill "
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Composting

* The second preferred method of solid waste
disposal,

® Due to the high % of organic materials.
* Compost
* Biofertilizer

® Organic Farming




Recycling and recovery

* Generally carried out by the informal sector.

e Collection of recyclable waste is done in
several steps such as

e door to door collection,

e collection at secondary and primary transfer
stations

e even in the disposal sites.

® Due to the collection systems
e the low quality of scrap,
e the recycling rate is low

e high number of waste pickers working.




Incineration

® Due to the high capital, operation and maintenance
costs involved for the installation of incineration
plants,

* incineration is not popular as a waste disposal system.

* the major portion of the MSW is organic with
relatively high moisture content

o leads to a low calorific value




Integrated Solid Waste Management

Waste Transport

NGO’s &
CBO’s
involvement

Waste
Separation

Waste Waste
Treatment Generation
& Disposal

e

Waste /
Collection /
Legal, Economic,
Public &
Community

Waste Reduction,
Reuse & Recycle

Waste Composition
& Characteristics

Financial &
Health Aspects




Water Sources Recycling

R0 Sea Vapour Flows to Land by Air

| Sun Energy

‘Trees Vapour |
I
&




' WATER RESOURCES & USAGE
Global water

A

97.5% 2.5%

Salt water Fresh water

i
< 1%

technologically and economically
accessible for human use.




Water Scarcity in Africa Darfur, Sudan
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» Densely populated area &
severe water shortage

>|n 2016, nearly 2 billion people live in parts
of world running out of water

> By 2025, two thirds of the world may
ﬁsuﬁer from water shortages

150% U-Population

> 2018 World water Day
ologan “Nature For Water”
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even EBilllion Dreams.
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Main Air Compressor in Botadaung Township, Sewage B
are driven by air compressing to Treatment Plant

+ Year of Establishment -1888 year

¢ (6) Steam Turbine Engines

¢+ Change of year to electrical driven -( 1962-1963)

+(2) Electrical Air Compressors of 200 Horse power were reinstalled

+(2) Electrical Air Compressors of 120 Horse power were reinstalled
+Total land areas -2.75 acres




arce Main Sewer Line
26%0, %70

Man Manhole
0'x11'x16.8

Grit Chamber &
Autobar Screem
Pump Sump
48022

Primary Sedimentation Tank
A5 0Y

Acration Tank
288208

3 g::;ml
2 Layout plan of Treatment plant e s Plant

Programme for Sewage Treatment Project

U Detail Design

O Implementation
O Installation

O Commissioning
U Installation

O Training

Design Criteria:

> Area of Plant - 5.56 acres
» Design population - 300,000
» Daily wastewater discharge-

- 14775 m3/day
»BOD influent - 600mg / |
»BOD effluent ~-20mg ! |
»Suspended solid influent- 700 mg / |
»Suspended solid effluent-40 mg /7 |

61
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ewerage System o

Estimated populatlon with sewer(conventlonal sewer system) is 300,000
people . Main content of system are

1) Air Compressor Station(2) Pneumatic Ejectors(3) Air Pipeline

4) Gravuty sewer pipeline(5) Wastewater Treatment Plant
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@ Wastewater treatment plant

@ Air compressor station

== Total length of sewer pipe line - (10.75) km(12"Cl to 36"CI Pipe)
© Sewage ejector - (35) Nos Manholes -2114 Nos
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Bl DRAINAGE WITH CONTOUR MAPPING

Contour Mapping & should be disposed
to Agriculture & Low Lying Area







Relation Between Drain Discharge and Rainfall Intensity

O Rational method (Lloyd-Davies)
Q

Q=278CIA  |[Us)

| = rainfall mtenSIty

i J' 2.78 dimensional term for unit

conversion

‘ C runoff coefficient between 0

and 1 describing the
". permeability of the ground

Q=y | rainfall intensity [mm/h]
\scharge A
| / ) catchment area [hectares]

\u ,




Findings Drip irrigation
o Drip irrigation and mulch trench systems are most appropriate (sub-surface or
close to surface

o Alternative where greywater volumes are small and soils are inappropriate for
agriculture: Tower gardens

The Problem Mulch trench svstem
« Czuses =nd Types of Urban F coding
(1) Lack of dreimape afracructure
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Mulch: M xture of leafs, woed, strw, ..
EZ (£) Blevkage of he douirmge Enabeseaver distributior of greywate- in

iiaE ranches or around trees
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" ENVIRONMENTAL MITIGATION

- United Nations Environment Programme
GIObaI Hlt Wond Enviconment Day In support of:
Every Year.Everywhere.Everyone.
June 5 2015 i (0
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Water related diseases

I. Water- *aowmobieqpol  Sadmeqeal II. Water-washed

borne *08:305e6p0) (Water- scarce)
Pathogens *maophiegpEmanidlegpd) water quantity problem
carried by

'eqoogmﬁqémmé:cqaéeqao'] 2 .
water 'mméqiemcﬁcc%oeqoo'] . oeqocﬂ | meqﬁox@émeqa

Faecal-p ra.l - *godadiedeqpol odigoiodieqy)
transmission tl_'ansm_ltted SO T
infectious .
disease =i
i
III. Water- ‘*sicodisfopoéiaé IV. Water- S'5g§o0e03:
based mecsmn&is3ddiéR&espdl  related codapi
Pathogen depe (Uipy unlt cortii Pathogen =¢&ef§ scmadi
on water  sdaemEempola: transmitted qoéd:cascieep:

animal/plant {Guinea worm, Threadworm) dose/r.'ear water ss
Mosquito-borne

Source : WHO




IMR, U 5 MR & Life Expentency of 8 ASEAN countries, 1990 - 200

* N
IMR (<1)

*

U5 MR .

Expacta™

Improved Sanitation|

U5 MR o

Natal

Country

Rank

1990

2009

1990

2009

R
2009

2009

Total

urban

rural

Malaysia

157

18

16

3

75

96

96

95

Thailand

125

32

14

27

12

8

69

89

92

82

Vietham

93

55

24

39

20

12

75

75

94

67

Phillipines

77

39

33

41

26

16

72

76

80

69

Indonesia

66

86

39

56

30

19

71

52

67

36

Myanmar

a4

118

71

84

54

33

62%

81

86

79

Cambodia

36

117

88

85

68

30

62

29

67

18

Laos

32

157

59

108

46

22

65

86

38

Singapore

184

3

6

2

1

81%

53
106

100"

Source: State of the World Children UNICEF (2011)




Where can we disrupt the
transmission routes?

Primary barriers Secondary barriers Washing .hands after
l P 2 « =2 © defecation or
(D ) e Improved constructing safe
( T nhygiene sanitation facilities are
\\.\fmge&f" ® primary barriers which
= prevent pathogens from

entering the environment.

Washing hands before
eating or protecting food

\:\ “ 1 3 ' - /l’”;‘ \\\\\‘ .
{) =3 s S\ j from flies are secondary
' ' : oo / barriers which prevent
3 pathogens from infecting

a new host or
contaminating food.

* - A $ A \ /
Faeces Fu sy b s}_,-'

e Improved
e Water quality

adapted from WHO 2005



Wash Your Hands Clean with Soap on 5 Occasions

1-3. Before Eating, Cooking & Breast Feeding
4-5. After Defecating & Child Bottom Cleaning

YOUR HAND IS YOUR CLINIC




‘Remedies for water crisis

> technologies such as
*drought-resistant crops
edrip-irrigation
*waste water treatment

eregulation to protect aquifers
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