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In 45 minutes we will review:

AWastewater Unit Processes

AFunction of each unit.

ABiological Treatment Processes:

AEquipment encountered.
ABiomass behavior.
AControlling Activated Sludge.

novozymes

Rethink Tomorrow



The wastewater process description begins witha ¢
Process Flow Diagram. An Example: novoames
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Unit Process Categories
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Unit Process Types:

APrimary and Equalization Units:

APrimary Units separate colloids and gross solids.
AThings that Float or settle.
ADissolved Floatation or Induced Floatation

AAPI separator, primary clarifers.

AEqualization Units  perform hydraulic or chemical
equalization.

AEqg. Tanks and Lagoons.



Primary Treatment Units:

o e

e g by ——

b= ' --‘

- -,.nhm -

i H
] ltrt zlmm 2 ﬂ"!’ |nr

Equalization Lagoon
No volatiles, please

novozymesX"]

Rethink Tomorrow

Primary Clarifers
rectangular or circular




Floatation and Induced Air Units
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A DAF (DNF) uses a gas
under pressure to flocculate
colloids and float them.
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Unit Process Types:

ASecondary Systems remove dissolved organics from
water:

ABiological Processes use microbes to convert the organics to
biomass, a colloidal mass that settles or floats.

AActivated Carbon uses adsorption to collect the organics on
a surface.

Alon Exchange absorbs organics as selective organics.



novozymes

Rethink Tomorrow

Aerated Seftiing
Prima
clanfer legeon peod
#» N il Olg::sarm
X | ’ 10 rive: :
- " r;
Scllosto
disposal
gl qcl_t"a;ga.!\(&.bjon_cg’{llu_roug{t_ac(arzd'!qggggq.:ysré:_n. T AR ~,' M
Primary Awation Secondary
clanfur basia carifios
" " Discharga
Inlluest * 10 river
Piant ) R
| 3 "
2 i ;
1 Wased "
; Boldsto Slugg ™ eudga b
A disposal recyds to disposal A
(HAS) {WAS) >
ijig.‘ Z__Sw'zd:i&'t‘c'é'a/ _&--"n.’r‘fé-‘;::crivafed .:&'c'dg;é,aysaem; e 25 - ‘i LN m

More concentrated biomass, more complex to control,
more resistant to shock.
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Biological Processes

AAerated Lagoons (ASBs):

AActivated Sludge (ASUS):
AConventional, Complete Mix, Plug Flow, Step Feed.
AExtended Aeration.
AUnox, Vitox, OASES.
AFixed Film Systems:
ABiofilters, Trickle Filters, PBRs
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Aerated Stabilization Basins (ASBS)

Power Level:
-10-40HP per
M. 10P gals.

HRT: 1-10 days
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Lagoon - Aerobic

4 Design
AFully aerobic due to active aeration.
AMultiple cells common

Influent Bacterial Cells Areated water L
Aeration — Clarification
galwt\)llvaswd N(uNt;iePHth,racc)e ) ABacterial cells
oluble an ' 2 ALow BOD

solid organic sol

matter (BOD)

KClarified effluent
ALow BOD/TSS
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Lagoon - Facultative

4 Design
AAerobic surface/anaerobic bottom.

AMultiple cells common.

Effl t
Influent Bacterial Solids uen
—_— Algal Solids T
Raw waste Solids Deposition A reate‘_j water
Soluble and MBacterial solids
solid organic (N, P, Trace Nutrients , O, ) Adigh algal

solids
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Lagoon - Anaerobic

4 Design

ANo aerobic zone. Oxygen absent.

Influent Bacterial Solids Effluent

e Solids Deposition r—
ARaw waste Lagoon Cap (?) AStabilized organics
Adigh soluble (N, P, Trace Nutrients ) MBacterial solids

Adigh soluble BOD

and solid
Adigh solids (?)

organic loads
(BOD)
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PROCESS BENEFITS DRAWBACKS

Anaerobic ' Simple construction T Poor process control
T Low capital and O&M costs 1 Significant odor potential
T Simple _operation . { Effluent may require further treatment
' Low solids production o _
1 Effective and efficient f Significant land area required
1 Energy (methane) recovery possible
1 Low and load equalization

Facultative f Simple construction f Large land area required
1 Low capital and O&M costs 1 Poor process control
T Simple ope_rati_on ' Unreliable process performance
' Flow equalization _
1 Low solids production T Odor potential
{1 Periodic solids management
Aerobic { Simple construction { Significant land area required

' Low capital costs ' Moderate O&M costs
' High effluent quality
{ Simple operation
{1 Periodic solids management
' Low sludge production
{ Little odor production
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ASB Reactor Configuration

AComplete mix: >40 HP/10 ¢ gals.
ASquare or circular basins.
AMost resistant to shock.

APlug Flow: Lower mixing values.

ALong, Rectangular Basins, Length:Width>4.

AHighest Quality Effluent.
ABest: series of complete mix reactors
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The Cross Section of an ASB

The depth of the aerobic zone is dependent on aerator design, oxygen
surplus or deficiency, and sludge buildup.

V

Aerobic Zone: ORP> 0 mV, at pH~7.0
DO>0 mg/L
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The Cross Section of an ASB

The depth of the aerobic zone is dependent on aerator design, oxygen
surplus or deficiency, and sludge buildup.

V

Aerobic Zone: '.: °

Biosolids settle as
l flocculation occurs.
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Lagoons

4 Factors Affecting Performance

AHydraulic Retention Time Hydraulic
AAnaerobic: 20 -50 days
AFacultative: 7 -30 days
AAerobic: 4 -40 days

ASolids Retention Time (SRT)

SRT = HRT




Lagoons

4 Factors Affecting Performance

AVolumetric Organic Loading Rate
AAnaerobic: 0.2 - 1.0 kg BOD/m 3/day
AFacultative: 0.1 - 0.3 kg BOD/m 3/day
A Aerobic: 0.1 - 0.3 kg BOD/m 3/day

AAreal Organic Loading Rate
A Anaerobic: 20 - 500 kg BOD/10,000 m
AFacultative: 20 - 70 kg BOD/10,000 m
A Aerobic: 20 - 70 kg BOD/10,000 m

2/day
2/day
2/day
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Lagoons

4 Factors Affecting Performance
AMixing and flow pattern
ATemperature

r

ApH
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Lagoons

4 Monitoring
AFlow
Alnfluent BOD, COD, pH, TSS,NH  ,-N, O-PQ,-P
ASludge levels
AD.O.
ADissolved oxygen uptake rate (DOUR mg/L/hr)
AEffluent BOD, COD, pH, TSS,NH  ,-N, O-PO,-P

A Specific organic compounds
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Lagoons

A Control

Alnlet structure affects solids deposition

AOperating Mode (Series or Parallel for multiple lagoon
systems).

AFlow rate in systems with equalization.
ApH

ANutrient Feed (NH ,-N, O-PO,-P)
ADegree of mixing

ADissolved oxygen concentration (D.O.)
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Oxygen -an important ASB control
Surface Aeration is the most common
method of oxygenation and mixing.

O2Field
Transfer
Rates:

High Speed:
-1.52.0 Ibs
O,/HP/hr.
Low Speed:
-1.752.25 Ibs
O,/HP/hr.
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Diffused Aeration

Diffusers come in
coarse, medium, and fin
-~ bubble, with different
OTEs




