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Low-cost sanitation technologies

- Pit-latrine -> Liquids cooks into ground; solids retained and

decomposed in the pit
- Poun-flush latrines

Pit-latrines
-

Techs

- Simple Pit

- ventilated Improved Pit (VIP)

- Reed Odonless Earth Asset

Types
Zeremt Super struct

- Direct pit ↳ Pit

- off set pit
------

- Partly offset pit

Design considerations (essentially 6)

2. Pit width 11. 5 m Commonly 1-1 . 5 m)

2. Soil permeability 2.5mm/hr

3. At least tom away from nearest source of drinking water

4. " "Im above GWT

5 Door w/ openings on spinal wall w/ no doors (ventilation)
6

. Depth depending on Gut & soil and . Commonly 5 ning,

I'pen ning)



Design of Pit Latnine no of person

design period (N)

Demand volume
, V : CPN ;

C= nate of solid accumulation -> u/ person/year

0.04 for wet pit

8. 06 for dry pit

structure volume, V: E ;

dian= 1 .5 m

5-6' Chuman ht
Vs = Vd -> solve ford h + hand)

actual struct ht
,
H = h +0 .5 m

Advantages

-

Low cost

- No expert input needed
- Design readily available

,
local materials can be used

- Easy maintenance

- Better than open defecation

- no water for flushing
- one unit can serve multiple home

Disadvantages

- risk of odon & flies in simple pit

- cannot be located inside house-risk during night

-requires digging of new pit on cleaning of existing ones

every few years

- cannot be situated at crowded areas, on flood prove

area on where Gut is high onnocky soil.



&rob-1

Given, d = Im C= 0 . 06 m3/ person/yu [dry pits

ning depth = 0 . 3 m

P = 7

GWT is 5 m below

N = 4 yR

Now, Udemand = CPN

I 0 .56x7X4 m

= 168 m3

Vstruct : E : Vdemand

= = 168

=) h = 2. 14 m

. H = 2. 14 + 0 .5 = 2 . 64 m

No . of ring : 20 .0

However ring should be 5-6 . Retry with design year ,
N = 3y

"demand : Vstructure

-> CND : En
=> 006X3X7 : Eh

=

) h:X4 = 16 m

· H = 2. 1 m



No. of ning: 7 6 [not okay]

Again with N = 2 yn

Vstruct : Vemand

- En = CON

=) Eh = 0 . 06 X7X2

=> h= = 1 .07

- : H = 107+ 8 . 5 = 1 . 57m

: M .
of ning: 523 = 6 ring

Check :

actual depth : 6X0. 3m = 18m /5-2 : 3 m [Ok]



&rob-2

Given, d= 1 m C = 0. 06 m//person/on Cary pit]

ring depth = 0 . 3m

P = 2x7 = 14

GWT -> Im below surface

N = 2yn Con more

Hman: 4-2 = 2m

Now, Vdemand = Struct

- CON = En

=> 0.06X14X2 : h

=) n= = 2. 14 m

: H = 2. 64 m > 2 m [not ok]

Two pit to be constructed

--



Prob 3
-

Given ,
C = 5. 06

p = G

N = ?

Now
, Udemand = Estruct.

=> CON = wLh

=> 0 . 06X6XN = 15 x 2x (2. 5 - 0 .5)

=> N = 16 %



&2 5

Pour-flush tech

- improvement to pit latnine ->> water seal

- three components -> super-struct

latrine pan with water seal

single on alternating twin leach pits

- U. pipe prevents passage of odon & flies

- Flushed by hand
, 15-21th of water

- water seal 15-25mm deep

- Lotnine can be located inside with offset pit

Basic difference

1. Mechanism :

Pit latnine : Excreta falls directly into pit ; no water

Pour-flush : It has a water seal (V-shape pipe] below

the pan that holds water . Water is used to

push the waste into the pit

2.odon & flies :

Pit latrine : no water-seal; odon & flies can come out

of the pit

Pour-flush : water-seal prevents the passage of bad

smell & flies



3. Location :

Pit latnine : Located outside of house due to smell and

flies .

Pour-flush : Latine can be located inside

4 . Waten usage :

Pit latrine : no water

Poun-flush : 1 .5 to 21 of water needed for flush

Types

1. Direct pit poun-flush ->

simple pit latnine with 25mm water seal above to pit

2. Offset pit pour-flush ->

Latrine inside

Pit is outside,
connected by a

100mm dia pipe

Two types ->

a. Single pit
b . Alternating twin pit

Alternating twin pit :

components -> squatting pan

Y-junction

Pitsore used alternatingly as one gets full and is left

for solid decomposition (18-24 months)



Functions :

- Manual flush after each use with 2-31 of water

- water seal provides a bannien for odon & flies.

- Around 10. 20 lpad water enters into the pit
- Sufficient vol to be provided for solids

- sufficientonea for infiltration

- Soil's long-term infiltrative capacity on remove liquid

by other means.

Suitability

- Can be used in both unban & residential settings given

sufficient water is available for flushing & water seal

- single pit can be used if mechanical vaccum taken is

available for desludging as contents are not pathogen-free.
- Twin pits can be used if desludging to be done manually

as nesting period makes the content substantially pathogen
free



Design 4d
-

-> demandFor liquid : side wall .
A :**
Astruct = rdh-th=

: Vi=

·
For solids -> Vs : CPN

V = V + V

For single pit , design with V : VstVi

twin pit, " V = mar(Vs , vi]



#21/p : 7

N = 2 .5 y

% : 12 lpad X 7 p = 84 Ld

1 : 28 Yo-day
cross-section of the pit -> san

Aidemand:= 42m

Ai
, struct : 4Bxh = 4x12Xh = 48h

Now, 4. 2 = 4 .8h = > h = 0 .875 m

·: Vi : D2h = 1 . 22 x0 .875 = 1 . 26 m3

Again, Vs : CPN = 0 . 54X7X 2. 5 = 0. 7 m3

a Single pit : v = VitVs : 126+ 17 : 1 . 96 m3

Again, v = D2h = 1 . 96

=) 1 . 22xh =196 =) h = 136 m

·: H = 1 . 36 + 5 .5 = 1 . 86 m = 2m

b) twin pit : v = markvi, vs) = 1 . 26 m 3

Again ,
V = D"h = 1 . 26

=S 1 .24xh = 1 . 26

=) h = 8 .875m

: I : 1 . 38 = 1 . 5M



Advantages

- Less expensive compared to conventional sys
- Hygienic soln for excreta disposal
- Less water neg (2-32)
- can be ugnaded to connect to sewenage sys on septic tank
- No odon, and flies

- sludge can be used as soil conditioner

- can be built permanently as alternatingly used

- can be located inside house

Disadvantage

- separate sullage disposal facilities

- At least 4 lped water must be present throughout the

year .

- water seal may get clugged easily if garbage is thrown

- construction difficult in areas with high GWT and

rocky soil.

- Riski-pollutingGn



Rough/midterm 87/81

Septic tank

Processes :

1) Separation of solids -> sludge at bem,

scum ot top,

relatively clean layen in middle

2) Digestion of sludge & seum- Anaerobic bacteria degrade

organic matter & for volatine acids at first. They

are then convented to H2o, CO2 City, etc

3) stabilization of liquid -> organic matters in liquid

are stabilized be anembic bacteria

4) Growth of microorganism -> large vanities of them grow,

reproduce, and die .

Factor affecting septic tank penf

1) Retention time

2) Ambient temp

3) content of wastewater

a) position of indet & outlets



135 P: 3X6 = 18 person

& : 85 lpad

N = 2 yn ; C= 5 . 06

An
, min = G .8d

Aman= 3. 5m

Sedimentation zone :

An : 1. 5-0 .blog(Pq) = 1.5-0 . 3 log (10x85)), 0. 8 d

= 8.5438 .8d

= 8 . 8 d

: V :
103 petu = 15 X18X85X8 . 8 = m3

dn = 1224/35 = 0 . 35 M

Digestion :

Ad = 3011 .035)35
- T

= 3012 .035)
35- 250

= 42. 32d

· Va = 15 pAdX0 . 5 : 0.5x15X18X42. 32

= 0 . 38 m3

da = 0 . 11m

Sludge storage :

Ye = CPN = 0 . 06 X 18x2 = 2 . 16 m3

&sl = 8 . 62 m

Scum storage

Va = 2 . 16x8 · 4 = 0 :869m3 ; d = 8 . 25 m



·: v = 1 . 224 + 0 . 38+ 2. 16 + 0 . 864 = 4628m3

Clean spacing ,

scum clean depth = 0 . 575m

Sludge" " = 8 . 82-8 . 26 A 3
,

8 . 3 m

= 8 . 82 - 0 .26x3530 . 3 m

= - 8 . 893
, 0 . 3 m

= 8 . 3m

: Total clean spacing = 0 .375m ((dn = 8 . 35m)
- : dn

, revised
= 0 .375 m

Total eff . depth = 0 .375+ 511 +5. 6270 . 25 m

: 1 . 36 m -1 . 5 m

2

Now, A = WL = 3. 5M

=> ( = 1m) X &L = 3 ·5 m) = 3 . 5 m2

2m X 3 . 5mX 1 . 5m

1st comp =3X3. 5 = 2. 33 m

2nd
= - -

-
= 1 . 17m

Soak piti Ademand = /:
85

: 38 . 25 m

Astruct : Tdh : TX1 . 25xh

= 38 . 25 : 125th

= ) h = B. 7 m



(1) Sedimentation -> An = 1 . 5-0.3 log (Pa)

Un = 183 path -> In

(2) Digestion -> Ad = 3011035935-T
vd = 153X0 .5XPAd-> da

(3) Sludge -> Use = CPN -> die

(4) Scum -> Vsc = 0 . 4 Use
-> &sa

-

clean spacing ! & = 0. 075 m

b = 8 .82 - 8 . 26A 30 . 3 m

-

sook pit : Adem = /I
1 . 25 m
-

Astr = TDh



Disposal of tank effluents :

(1) AbsorptionAnenches : Effluents flow by gravity from septic

tank and distribution bores into perforated pipes in trenches.

(2) Soakage pit : Deep excavated pits that acts as a settling
chamber and wastewater is flushed into Waste is retained for

around 24 has for settlement & digestion then they pass out

of the tank into subsoil drainage sys.

↳ Small Bone solid free seven: Liquid effluents is connied

from septic tank to a communal treatment plant by a system

of small pipes .

SBS vs conventional

(1) Reduced seven size due t attenuation of flow by septic tank

↳) Minimal solid
, self cleansing not necessary ,

reduced grad

41 minimal blockages
[4) Reduced encavation

# Fast construction

(6) solid handling of secondary treatment site is minimal



Rough/CT-3 17/02

Background :

Preliminary + primary treatment -> removes floating matters
and settleable suspended solids

secondary treatment- > Removes organic matters

↳ AKA Biological treatment

Biological treatment processes :

suspended growth process vs attached growth process :

-> Both biological treatment process. Differs on where

bacteria live.

-> For the former
, micro-organisms are kept suspended as

single cells on cluster of cells called flocs.

They move freely through the waste water which contains

their foods. EU
.,
Activated sludge process

.

->For the latten , micro-organisms are attached to a fixed

inent surface forming a loyer of microbial film.

Wastewater passes over this layer. Eu
, Trickling Filter

process .



Activated sludge process :

suspended growth
Def -> Anbiological treatment process that utilizes aenation

tank and a minture of micro-organisms lactivated

sludge) to metabolize andremove organic matters.

Mechanisms ->

Settling Settling
Tank Reactor Tank

S N S & >

Return
sludge Activated

sludge
E-
*
Waste
sludge

3

schematic diagram

1. Raw sewage is brought into theaenation tank

2. Air is bubbled into the wastewater mintune and

aenobic bacteria metabolize the dissolved and suspended

organic matter .

3. The effluent is then moved to a secondary settlingtank .

4. Pant of the settled masses are returned to the aeration

tank while nest is disposed to maintain a viable biomass

concentration .



5 The portion of the biomass , that is recinculated
, containing

living and active micro-organism, is called activated

sludge .

6. The activated sludge increases the amount of available

bismass and speeds up reaction .

Process design considerations :

2. Mixture of the activated sludge with wastewater

to be treated (mixed liquan] .

2. Aeration andagitation of the mixed liquor for

required duration.

3. separation of activated sludge from mixed liquor

in the final clarifier .

4. Return of the activated sludge into aenation fank

in proper amount.

5. Disposal of the excess activated sludge.



significance of F/M on Activated sludge Process

High F/M -

1. Micro-organisms are in exponential growthnate.

characterised by excess food and high bartenin come.

2. Although high metabolism note is present, micro-organisms

stay very active and dispensed , making flow formation

not possible.

3. As a result, secondary sedimentation tank become

ineffective in separating activated sludge to be recirculated.

4. Also
, there's excess organic matter that passes through

the system who being eaten and cannot be removed

by sedimentation .

5. It results in poon BOD removal .

Aeration Sedimentation
Tank Tank

N 7 & >

very high FM

V
>

sludge recirculation



Low F/m ->

2. Overall endogenous stage
2. Although napid growth initially when organic matter

inflow and return micro-organisms are mined, organic

mottens become stanced and micro-organisms results

in near-starvation situation .

3. At this stage ,
renation results in auto-oxidation through

autolysis and ne-synthesis .

4. Although low metabolism note, organic matter metabolism

nearly complete and micro-organisms naturally flocculate

to save energy and settle out by gravita.

5. Desirable when BODremoval efficiency is desired .

Design Criteria for Activated Sludge Process

1. Mixed liguon suspended solids concentration 1500-3000 mg/L

2. Hydraulic detention time 6-24 his

3. solids residence time 3-20 days .



11/85Rough/Final

General criteria for good sanitation system :

1. should be simple & cheap to construct

2. shouldn't contaminate GW
,
surface water

3. Free of access from flies
,
animals

4. free from odon & unsightly conditions

5
.

Require little to no supervision & maintenance

6 . Use as little water as possible
7. Less mechanical equips

8. Handle all topes of waste & waste water

Appropriateuss of sanitation system

Depends on level of water supply and population density

M

Wet offsiteDay offs it aUnban

-
T

=> Runah Wet unsileDay onsite

&

Dugwell Handpump Standpost House connection

Level of water suppli



Design of pit (pour-flush latrine) :

Demand :

Liquid : Ai=Ided
A : rDh= -> h = ..

vi= n alt : vi=

solid : vs = CPN

v = VitVs for single pit
D : 1 . 2 m if not specified

V = Marvi , vs) for twin pit



185- P22/ p = 7

N = 2. 5 y

X- section is square

&: 12 lpad

T = 20 1/ mid

1. Vi : B : 12x7 : On Ad

· Ai=- 4. 2 m2

& n
, 43h = 4 . 2 = > h = 8 . 875 m 3= 1: 2m

- Vi = 3 h = 1 . 22x0 ·875 = 1 .26 m3

2. vs : Vs = CPN = 0 . 04X7X2. 5 = 0. 7 m3

single pit : v = Vs + vi = 1 . 96 m3

8 n, y = 196 => h = 1 . 36 m

. H = 1 . 36 + 8 .5 = 186 m = 2 m

Twin-pit : v = marLV , v] = 1 :26 m3

=) bth = 1 . 26 => n = 0 . 875 m

· H = 1 . 375 m 1 . 5 m



En. on <P14D)/ p = &

& : 12 lped

1 : 20 MmEd

1. vi=:X 194 m

2. vs : CPN = 50hXEX2 = 5 .64m3 [N assumed Ly]

Single pit : v = 1 : 94 + 0 . 64 = 2 . 08 m3

= EDxh = 2 . 08 => h : 1 . 8 m Im -> 2. 5 M

Twin pit : V : 1 . 94 m3

=2 : 19h5 h = 1 . 27 m = 1 . 5 m -> 2 m

Sketch

180mm

J W
did B2

=

P2

-



Design of septic tank:

4 zones :

i) sedimentation : An : 1 . 5-0. 3 log(P2) (day)

v = Patx 153 [m3]

dn-

35-T

ii) Digestion storage : Ad = 30(1 . 035] (day]

v = PX0 .5Ayx 15-3 (m3]

d -

iii) sludge storage : Vsi-CPN ; C = 8. 84 when N>5

d - 8 . 86 N)5

iv) seem storage : Ve = 0. 4 Use

v = Un + Va + Vse + Vso

Check & :

& = 8 .875 m

3 = 8 . 82 - 8 .26A 38 . 3

↓ = a +b), du

compartment : LXw = A [manimize L]

1st comp. = 2/z

2nd comp : "3 L



Soak pit : Anea : /

TDh = Anea -> h

v=



106/P35/ P = 3x6 = 15

q = 851pad

N = 2
y

An
, min

= 0 .8d

Aman: 3. 5 m

1. Sedimentation :

An : 15-0310g[Pa) >
,

0 .8

= 1 - 5 - 0 . 3 log L18X85] >, 8. 8 : 0 . 8 d

Un = PRAnX 10-3 = 1229 m3

· dn= = 0. 35 m

35- T

2 Digestion : Ad = 30(1. 035] (Lef T= 250a)

= 3541035318 = 42.3d

: Va = 0.5XPta X153

= 8 .5X18X42 . 3 = 8 . 381m3

: dy: 0.

3. sludge : Vse= [PN

= 8 . 06X18X2 = 2. 16 m3

: de= -0 . 62 m

4 . Scum : Vsc = 5 . 4 Use = 5 .863 m3

↓se = 8 . 25 m

↓- check : & = 8 .875m ·: da = 8 . 3 + 8 . 075 =5. 375m

b = 8. 82- 8 .26A), 8 . 3 : dn = 8 . 375 m

-8. 3
-

: d = 8 . 375 + 8 . 11 + 8. 6278 . 25 : 136

~ 1 . 5 m



compartment : BXL = 3 . 5

= IX 3 . 5 = 3 . 5

1st : %X 3 . 5 = 2. 34 m

2nd : 3 . 5 - 2.34 : 1 . 16 m

sankage pit : Ane:
10

= 30 . 25 m

TDU = 38 . 25 ; D = 1 . 25M

= h = 9 . 74 m

1 . 5m
=

9-8m

2. 34m 1 . 16 m



Tank effluent disposal :

1. AbsorptionAnenches : Liquid from septic tank flows bi

gravity through perforated pipes buried inAnenches filled

with guavel/crushed stones .

As soil passes from pipe info soil
, bacteria acts as tiny

punifiers.

Requires large open area

2. Absorption pits : Partially treated liquid from septic tank

flows into soakage pits.

The pits are dug of around 36m and 2-3. 5m diameter.

Effluents flows into soil through brick wall openings

Used when Anenches not possible .

3. Disposal tonearby seven : connects to communal treatment

plant by a system of small dia sewens



Basic diff : SBS vs conventional

1. Incomponation of septic tank

2. Liquid sewage flows from septic tank into system of

small bone pipe then into communal treatment plant

3. Houses w/ existing septic tank can directly connect to SBS

network ; while new coun reas septic tank for connection

Technical adv . Oven conventional :

1. Reduced sewen size due to attenuation of flow at tank

2. No self cleansing wel as less solids ; nence lower grade

can be provided

3. Less chance of blockage as low solid

4. Less area to be encavated

5. Rapid construction

G . solid handling at secondary Intmnt plant is minimal.



Imhoff tank :

Mechanism of solidremoval :
gas renty

&
~

1.Water flows at a lower velocity.
- Sedimentation

chamber
As a result , gravity action kicks

in and sedimentation occurs.

Sizestig

-

Jain to

2. The bottom of the sedimentation Somben
~

Sain
chamber has 5V : H stope, thus

settled materials passes into the digestion
chamber through this overlapping slots.

3.The slots are overlapped in such way allowing one-way

exit only (no vertical clean path into sedimentation chamber

from bottom .

As a result, gases generated there cannot min back into

the effluent of sedimentation chamber which remains clean .

Basic diff in operating principle vs septic tank

1. Incoming sewage is not allowed to get mixed with generated
sludge .

2. Effluent is not allowed to carry w/ it large amount of

sludge .

3. Effluentremains not septic

5. Bubbling of gases don't get mined / effluent



Mechanism of Dissolved Ain Flotation (DAF)

2. Wastewaten & win are pressurized up to 3-5 atm in a

chamber .

2. They are then released into a tank that is open to atm.

3. This release in pressure forms microbubbles which start

floating upwand.

4. The bubbles are entangled wh oil and other small solid

causing them to form a layer at the top

55. A skimmer collects this loyen .

Advantages of DAF over simple renation

2. More efficient

2. Less hydraulicnetention time

3. Higher quality fat recovered
4. Less odon problem

5. Not effected by thermal conditions

6. Higher solid cone. in sludge



Phase of bacterial growth most desirable :

most desirable is declining growth phase; even though in log phase

bacteria eat the fastest :

1. In log phase, bacteria requires ample of food supply , hower

we want low cone waste

In declining growth phase ,
bacteria has to fight we each

other and consume the last source of food (wosley

2. In log growth phase, bacteria has high energy preventing
their flocculation

,
however, in declining phase, they tend

to stay stable and accumulate firming a slime scum layer

at top

washe Biomass
F/M Phase removal settling

v . nigh Log growth v . god Prom

Moderate Declining Good Good

Low stationary Modenale n good

V .
Low Beath phase Negative Autolysis



Significance ofF/m on activated sludge process

At high fim natio :

1. Exponential growth phase - excess food

2. Although high metabolism note land high uridization of organic

matters
,
bartenin are in dispened state and refuse to settle

out by gravity.
3. As a result, effluent remain in high concentration of micro-org
which cannot be separated in the settling tank for

ne-circulation back into primary clarified

4. Produces low BOD nemoral eff .

At low Fm natio :

1. Overall, a decaying/declining growth phase .

2. AlthoughFo gets high initially when influent and micro-

ong · one mined, they arereduced and result in a

near starvation situation .

3. If deration continues
,
then they autooridizes through

autolysis an me-synthesis .

4. Bacteria starts to save energy by reducing movement and

resulting in a flow which gets settled by gravity .

This stage happens after metabolism nearly completes

5. Results in high BOD removal eff.



Benahim settlingfank

Raw influent
a > Low

3 3 effluent
High F/M Mm

m

[ > encess

Recirculated sludge

settling Reachon setting
tank tank

Raw Sewage Primaniy Aeratin Final
& > & &
clarifier Tank clarified

Return
Sludge Activated

Sludge
treateneuf Waste sludge

Sludge

> Disposal

schematic diagnam of Activated sludge Process



Trickling filter :

P310/ Ci = 150 mg/L

Soluble Boys :

Influent = 8 . 65x158 Effluent : 97 . 5 (1-0 .9)

= 97 . 5 mg/L = 9 . 75 mg/L

Suspended solids :

BOD0 .5 BOD = 0 .5x3

: 15 mg/L

: Total eff . BOD : 15 + 9 . 75 : 24. 75 mg/L

Efficiency : 2475 : 83 .5%



Estimation of effluent BOD by velz formula :

Ce = Ley, K : 0 . 175 If low note fil

0. 1505 ff" high-

D -> ff

#313/ D : Im = 6. 56 If

n= 1 . 25

Ci = 178 mg/L

· Ce = (iney
- +EXCeJ e05X65

=> Ce = 29 . 1 mg/L

Eff = 82. 9 %o



Principal pathways of Bod removal in facultative pond :

BOB list as gas

Influent Bon effluent Boy

Algae
bacteria

settablecorit- Symbiosis
Soluble

seadge layed
I
- fermentatio

prods- = BOD destroyed
1 / / 1 1 1 // 11 &

1. Sedimentation : solid organic matters sink to the bottom and thereby

BOD is lost

2. Symbiosis : Algae neceives light from sun and performs photosynthesis;

producing O2 , which is used by aerobic bartenin for oridation.

Aerobic badenia produces CQ which is used by algae
3. Fermentation : Anaerobic bacteria towards the bottom of pand

digests organic matter & produces gas
which escapes resulting

in BOD removal



Optimium retention period in anembic pand :

Five days . Why i

i) At 5-day ,
70% BOD removal is possible (while 1-day - 5011)

ii) If of 5-day, chance of acting as facultative pond

iii) If It 5-day ,

a Jdon release possibility

b. Frequent desludging interval

C . Bor bacterial quality of end product

↓ Below 70 % BOD nemora

Criteria : i) man BOD removal

ii) Prevent biological Anansition into facultative

iii)Idon control

iv) Less free desludging

sources of odon :

1. High volumetric loading not [X) <Ng/m")
2. Influent w/ industrial waste ; specially if contains sulphate.

control ofodon :

2. Raise pl to about 8 ; odonous sulphide convents to odonless

bi-sulphide ion.

2. Recirculate effluent from facultative on maturation pand in

1. 6(eff: now sewages natio



Design of stabilization pond :

may be

multiple-
Annerobic Facultative maturation

* FeFC
> > FC2

,
BOD

2&&
FC, BOD BODLBOD

,

An, ta Am
,

tenAn
, to

Design of anaerobic pond : Li-ong/L; -> m3 ; v-> m

A -> m2

X- L - v =...

A=... /Assume D = 2-4 m)

t= B [from chants

Bod remaining = -
..

Design of facultative pand :

X=LiD -> A :

t= A [Assume D = 1 - 1 . 5m)

BOD remaining t



Design of maturation pond :

Assume load pen pond = -> 75% (Xs : 0 .75xs]

Am=is [Assume D = 1 - 15m]

Ni
Ne =

Cl+ 12) ItRaff)ItKntmi)

-> find thi for nEN until tu. Am

A=D
- A ..



#362/a : 2000 m3/d FC (1000/100m

BOD : = 420mg/1 K = 8 . 3 d

A : 20%, 25 %
C ↳p = 2. 6 d l

Ni = 188/ 185 me

Anaerobic Mond : 20%

↑ v = 300 8/mb-d

=> 300 : I

=> 000 : 42000 =) v = 2667 ma

-Atoa
fa: E: 1.3 day

BOB = 40021-0 . 63 : 160 my/L

Facultative : (20
°C)

↑=Df 253=x0X20
= ) A = 12648 m2

Af : to : 124X15-0 . 5 dayas

Bod:=x05
= 41 . 6 mg/L



maturation pond : (25%

Am= L
: /OYO5Y-BOA C for the purpose of

following ,
take 50%]

Ni

Ne =

Cl + Kyta) + (1+ kytf)Ckotm)" ; Ne = 1000 mg/L

25-18

Ky = 2. 6 X ID
For = 1, Am : God

n= 2
, Am : 2. 82d = 62

·: 2 tanks

fi : 3 d -> Ami : 6000 mi

&m2
= 3 . 05 d -> Am2 : 6100 mi

coliform check : Ne=N = 100 <100 Cl,



Anaerobic & aerobic process for sludge digestion :

Anaerobic :

Happens in close
, airtight containers called sludge digester (anemobically

Process is split into two stage :

1) Acid former : Facultative bacterior turns complex orgies

Ce. g .,
fats] into simpler compounds on organic acid

ii) am former : Obligate anaerobics takes those organic acid

and turns into CH & 952 ·

Preferable because :

i) volumereduction : Aurus solid into ligued & gas,

volatile mats into 65% -85 %

Ts reduction 45% - 55%

ii) Biogass : Generated eth may be used for fuel while

solid work as sail conditioner

iii) Upfo 99% Bathogenreduction when 35% over God

Aerobic : Happens in open space in presence of 82.

chans : (1) Higher volatile matsreduction than annembic

[ii] Simplen ; low operational hassles
,
low capital sout,

ease Ar construct

(iii) Lower Bod at tip layersupernatant watery



Metabolic pathways :

complex mats

159
75%

28 %

Propionic 15% * then intermediates

Noid

17 % Acific acid 35%

13% 72%
15 %

methane


