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Urban Sanitation & Public Health  



 
1.  Safe Drinking Water  

2. Sewage Treatment (S.Pit, Septic Tank, IMT, TF, AS, MF) 

3. Refuse Disposal (DumpN:, San. LF, CP, IncenN: Hog FeedN:)  

4. Personal Hygiene  

5. Environmental & Soil (free Disease ProducN: Bat, Path: Organism)  

6. General Sanitation (Building orientation to all)  

7. Air Sanitation (Pollution, CO2, CO, H2S, NO, CLFLC, CH4, NH3)  

8. Lighting (minimum 50 foot candle=60 Watts for reading) 

9. Ventilation (30%-40% of walling, 50-70ft2/c,  35m3/c.hr) 

10. Sound Sanitation (Noise Control <80 decibel) 

Source: Environmental Engg; & Sanitation- Joseph A. Salvato New York Nov: 1971 



So it mostly addresses on– WW treatment, solid waste T & storm water management  
 Municipal Concerns – Wastewater T, Solid W T, Strom W Management  

Excreta & liquid wastes 

hygienic way disposing 

  B)Reduce pathogens spread & maintain healthy living environment 

A) 

C) 



WITHOUT Sanitation 

35% Global WORLD = 7000 Million 

1. INDIA–818  2.CHINA-607  3.INDONESIA-109  4.NIGERIA-103 5.BANGLADESH–75       



* * * * * 

* * * * 

* * * 



URBAN 

URBAN –Complex  RURAL - Simple 



The Water Cycle and Related Urban Infrastructure 

Source: http://www.mfe.govt.nz/publications/waste/wastewater-mgmt-jun03/html/figure3-3.html 



adapted from WHO 2005 
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Sanitation System Drawing Tool 
Version 1 (July 2015) 



SANITATION SAFETY PLAN - 6 MODULES 

1. PREPARE FOR SANITATION  SAFETY  PLAN 

2.   DESCRIBE THE SANITATION SYSTEM 

3. IDENTIFY HAZADOUS EVENTS, ASSESS EXISTING 

CONTROL MEASURES & EXPOSURE RISKS 

4. DEVELOP AND IMPLEMENT AN INCREMENTAL 

IMPROVEMENT PLAN 

5. MONITOR CONTROL MEASURES & VERIFY 

PERFORMANCE 

6.   DEVELOP SUPPORTING PROGRAMME & REVIEW 

PLANS     

 
SOURCE: WHO 















   Ammonia & Nitrate Pollution 

 Nitrogen Cycle & pollution  

   2 NH4+ + 4O2 = 2NO3 + 4H+ +2H2O  

   1 mg NH4 = 3.6 mg O2  

   1 mg NH4+ = 3.44 mg NO3-  

 

 Iron & Manganese Removal  

  4 Fe2+ + O2 + 10 H2O = 4 Fe (OH)3 + 8H+  

   1 mg Fe2+ = 0.14 mg O2 

  

 6 Mn2+ + 3 O2 + 6 H20 = 6 Mn O2 + 12 H+     

    1 mg Mn2+ = 0.29 mg O2 



PRIMARY - SEPTIC TANK  



Decentralized Wastewater Treatment System  

 

CDD- Consortium DEWATS Disemination 

        

Settler – ABR – AF – PGF – polishing pond (not true to scale) 

. 

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



Thumb Rules 

(Settler) 
1. Sludge volume l/g 

BODrem=0.005 BODr 

2. SS/COD = 0.35 - 0.55 – 

0.42 

3.Surface load =0.6 

m3/m2 w/w peak flow 

4. CH4 produced /kg COD 

rem=0.35 m3/kg 

5. Height(scum) = 0.2 – 

0.3 m  

6. Hydraulic RT  = 1.5 – 

2.0 hrs 

7.L/B  ratio = 2.1 – 3.1 
8. Outlet Liq depth=1.8–

2.2 m  

9. 1st & 2nd Chamber ratio 

   If 2 Chams, 1st Cham = 

2/3 of total length  

   If 3 Chams, 1st Cham = 

1/2 total length. 

11. Assure wall opening 

bet. under scum & sludge 

top, have MH, Water tight, 

Vent 

12. Desludg interval = 18–

24 m   

 

Thumb Rules 

(ABR) 
1.SS/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 

l/cap 

5.   HRT– not <8 hrs, 

better 16-20 hrs, if > 

20 hrs, pollution 

removal is very 

minimum 

6.  B/H ratio – 0.4 

7.   Distance bet: 

pipes -  not exceed 

0.30 m 

8.   Nos of 

Chambers – At least 

4 chambers  

9.   Outlet water 

depth- 1.8 m- 2.2 m 

10.  Up-flow vel: – 

0.9 – 1.2 m/h 

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 – 1 m 

4. Specific surface 

of  filter  

      medium 80 -120 

m2/ m3 

5.   Voids in the filter 

mass 30-45%  

6. Size of filter 8-14 

cm dia,cinder 

7. Up-flow velocity 

Max 2m/h  

8. Organic load <4 

kg/m3 *day COD 

9. Outlet water 

depth – 1.8- 2.2 m 
10. CH4–produced /Kg 

CODrem –                                                                                                                             

- 0.35 m3/kg 

 

 Thumb Rules 

(HPGF) 

 

1. Void of gravel – 

35%- 45%  

2.  Max BOD on X 

sectional area- 

     150 g/m3 s 

3. Max organic on 

chosen                     

surface (Organic 

load limit)            – 

10 g//m2 BOD 

4. Gravel size– 5-

7mm, 10- 12            

mm, 50-70mm dia., 

bigger              size 

at inlet & outlet 

5.  Slope 1% 

6.  Height of filter 50 

- 60 cm  

7.  Construction – 

Swivel at inlet      & 

outlet to adjust 

water level 

    

No Thumb Rules 

 

(Polishing Pond) 

  

V = 12 

m3/d*2d=24m3 

  

Sur. Area= 

.24m3/1m= 24 m3 

  

Dimensions: 

  

W= 4 m,   L=6m 

  

Diameter 5.5 m 
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CDD- Consortium DEWATS Disemination 



Reutilizing Wastewater for Plants

1



PRIMARY - IMHOFF TANK 



SPRAY NOZZELS

ROTARY DISTRIBUTOR

AIR FEED

HONEY COMBING

AIR FEED

FILTER MEDIA

11 M 200

RADIAL UNDERDRAINS

EFFLUENT CHANNEL

G.I INLET

SECONARY - TRICKLING FILTER 

   10 



 SECONARY - ACTIVATED SLUDGE or SBR  



 

 



Newtown Fig 2.2 Process Flow Diagram 

This is the process 
F.D adopted during 
Module  2.1  

The process and  
Transport nos ( P1, 

P2, T1, T2 etc ) 
helped as system 

information. 



Nytrogen Cycle & Effects 

30 

 

  NH4+ + 2O2 = NO3 + 2H+ +H2O  

 

 1 mg NH4
+ = 3.6 mg O2  

 

 1 mg NH4
+ = 3.44 mg NO3-  

 

In Water Quality 

 

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



 Nitrification  

  NH4
+ + (3/2)O2 → NO2

- + H2O + 2H+ 

    NO2
- + (1/2)O2 → NO3

- 

 Denitrification  

  2NO2
 -  + 3(H2) → N2↑+ 2 H2O +2OH 

  2NO3
- + 5(H2) → N2↑+ 4 H2O +2OH- 

 In  this  reaction  4.6 kg  of oxygen  are  consumed to oxidize 1 

kg of  NH3-N,   and    the oxidation of ammonia reduces the 

alkalinity in the water. As the nitrification bacteria are 

sensitive to temperature and pH, the pH control and temperature 

range maintenance shall be performed carefully to effectively 

promote the reaction.  

12.1  Basic Technology of  Denitrification 

Denitrification  





Waste Collection 
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Waste-to-Energy 

34 



Waste Reduction & Recycle 
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Waste Composting 

36 



Solid Waste Management Needed! 

37 

 



Yangon City’s SWMS  

38 

 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 

“centrally implemented, labor-intensive, and uncontrolled.”  

 



39 



Processing and Disposal of MSW  

40 

Landfill  

Composting  

Recycling and recovery  

 Incineration  



Landfill 

41 

 

 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  



Composting  

43 

 The second preferred method of solid waste 

disposal,  

 Due to the high % of organic materials. 

 Compost 

 Biofertilizer 

 Organic Farming  



Recycling and recovery  

44 

 Generally carried out by the informal sector.  

 Collection of recyclable waste is done in several 

steps such as  

 door to door collection,  

 collection at secondary and primary transfer stations  

 even in the disposal sites.  

 Due to the collection systems  

 the low quality of scrap,  

 the recycling rate is low  

 high number of waste pickers working.  



Incineration 

45 

 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  

 leads to a low calorific value  

 



Integrated Solid Waste Management 

46 



     DESALINATION 



WASTE WATER 

R.ORrrR R u u 



Main Air Compressor in Botadaung Township, Sewage 

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 



Secondary 

Sedimntation Tank 

Primary 

Sedimentation Tank 

Aeriation Tank 

Sludge Digester 

Sludge 

Thickener 

Beltpress 

Chlorination 

Tank 

Final Effluent 

    Design Criteria: 
Area of Plant - 5.56  acres 

Design population - 300,000 

Daily wastewater discharge-   

  - 14775 m3/day 

BOD influent - 600mg / l 

BOD effluent - 20 mg / l 

Suspended solid influent- 700 mg / l 

Suspended solid effluent- 40 mg / l  

Establishment of Sewage Treatment Plant 

q    Detail Design  

q Implementation  

q     Installation  

q     Commissioning  

q     Installation 

q     Training 

Programme for Sewage Treatment Project 

50 

Layout plan of Treatment plant 



Microscope 



Sewerage  System of YCDC 
    Estimated population with sewer(conventional sewer system) is 300,000 

people . Main content  of  system are 

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

  4) Gravity sewer pipeline(5) Wastewater Treatment Plant 

 

 

 

     Wastewater treatment plant 
    Air compressor station  

   Total length of sewer pipe line     - (10.75) km(12"CI  to 36"CI Pipe) 

   Sewage ejector  - (35) Nos                 Manholes   - 2114 Nos 



SEWERAGE  ZONES  AREA (13 ZONES) 

C1 Botahtaung,Puzundaung,Kyauktada,Pebedam,

W1 Lanmadaw,Latha,Alone,a part of Kyeemyintdaing,Dagon,a part of 

Bahan,a part of Kamaryut,Sanchaung

C2+E1 a part of Bahan,Mingalartaungnyunt,Yankin,Thingangyun,Tamwe,

S-Okkalapa,a part of Mayangone,N-Okkalapa,N-Dagon

W2 a part of Kamaryut,Hlaing,a part of Mayangone

E3 Taketa,Dawbon,S-Dagon

N1 Insein

E4 Dagon Seikkan

E2 East Dagon

N2 Mingalardon

N3 Shwepyithar

S1 Dala

W3 a part of Kyeemyintdaing,Seikgyi khanaungto,Seikkan

W4 Hlaing Tharyar

Zone Township



Contour Mapping & should be disposed 

to Agriculture & Low Lying Area 

DRAINAGE WITH CONTOUR MAPPING 
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ENVIRONMENTAL  MITIGATION 

Global Hit 
 

Don’t  the boat 





Credtics – WHO, eawag, Dr. Pham Duc Phuc:, 

Assoc. Prof. Dr. Nguyen Viet Anh, Ms. Thu Le 

(MPH), CENPHER, HANOI, AIT, Bangkok,YCDC, 

MES-MMR, CDD, Bangalore, India & BORDA    


