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By the End of This Course

Be Able to:

Identiiy: common
treatment technologies.

Understand Sl o i

applications for ' %w* e
treatment systems. i j ’.
Conduct informed () h " |
Inspections of each " [ W yl” ==t e
technology. =l T,
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Waste Stream: High Variability

Tireatment: Equalization
Applicability: hydraulic leadings, biechemical
oxygen demand (BOD), pH

Typically part offa treatment tram
s Before treatment |
s After treatment
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Equalization After. Pretreatment

Effect of Equalization on Effluent COD

Before Equalization After Equalization
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Equalization — InSpEection @

.\.

MiXing — Reduces solids settliing
Aeration — for waste streams with BOD
= Anaerobic degradation = Septic Wastewater:
= |Low pH
= ©Odors




Waste Stream: Solids
Treatment: Depends on particle size
Iypically’ part off a treatment train
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Solids Removal

Density —
Particulates >H>0
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Solids Removal — Inspection
Maintenance

= SCreens — cleaning freguency

= Solids storage

= Hauling Co. — Dispoesal sites — Manifest
Sand Fllter — Backwashing

= Backwash freguency. (pressure depenadent)
= \Where does hackwash go?

= \Where does spent media go?

Are chemicals used to enhance separation?



Waste Stream: Oily Water

Treatment - depends on:
= Free oll

= Emulsified oil
Applicability:

s Vehicle repair/cleaning

= Ol recycling

s [ndustrial laundries

= Metal coatings — “neat™ oil



Free Oil - Oil Water separator
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Olly Treatment — Inspection §

O/W: Separator
= Flow rates — should be In eqguipment Specs
= [Free olli sterage; destination, manifest

= Qlly sludge — removal freqguency,
destination, manifest

= Visual inspection of effiuent well/pIpes



Oily Treatment — Inspection §

DAE Unit

= Visual:
Reaction tanks - Floc fermation
Tank — freth en ' surface?

= Sludge — stoerage, destination, manifest

= pH— may need te be raised afteracid
addition



Waste Stream: Acid/Alkaline

u Irreatment = pHNeutralization
4 Stand alone or part off tkeatment train




pH Neutralization
Application:
= \Wide spread industrial applications
» Industrial laundries — typically alkaline

= Food & beverage industries

Beverages — carbonated, juices, fermented
Deverages - acidic

Eruit processing - acidic
Clean In Place (CIP) — caustic and acid wWashes
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pH Neutralization

Chemical Metering

PU@ Caustic Addition
)

Acid Addition Return line for off'spec WW

/\/\/Vrobes
WW. Flow ]

Mixer
I |




Neutralization — Inspection @,

Treatment ¢

Continueus

njemical sterage

I MONIteRNg ECOrASs

IU’s pH range for discharge

Prohe calibr

ation/maintenance meguency.

[FO0d Processers — ood particles can interfere

W/ PrelES

Mechanisms for: preventing off Spec discharge

CIP - EQ tank for acid/caustic washes?



\Waste Stream: Metals

Technologies depend on:
= [ype of metals

s State off metal:
Solid
Disselved
Complexed or Chelated (tied up: by some chemical)

= VoluUme of waste stream
Applicability:

= Metal finishers

= Electronic components
s Printers
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Metal Precipitation

« Common technology: for
dissoelved metals

ion reaction tankk

» Raise pH to decrease
selubility of metal

» Flocculants/coagulants
[ncrease settiability
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Figure 5.12 pH Graph - Heavy Metals Removal

Solubility Curve for
Metal Precipitation

« Metals precipitate @
different pHS

o Hexavalent chromium
(Cr®) reguires two, step
PIFOCESS

1, Crf9— G
2. Cr3 > Cr(OH),




Metal Precipitation Inspection .

\‘ ~

Process probe calibration frequency?
N pH

= Oxidation Reduction Potential (ORP)
Finall pH adjustment?

Significant sludge generation

s Hazardous waste? TR L

= Disposal - Manifest



Metals - Evaporation

Applicability: Low volume metals waste
denerator:

= No discharge
ERergy Intensive

Inspection . :

o Sludge — hazardous?
 Sluadge Manifest?

 Potential discharge points?




Applicability:
LOW. concentration waste
Sstreams

Usually: polishing step




Metals- Ion Exchange

TR Inspection @
PRESSURIZED 4— WATERDISTRIBUTED OVER BED OF ION ReSIn Regenerathn e

requires acid & caustic
washes
Offsite — Freguency? Where?
Onsite
= W o = HCI'& NaOH storage
ION EXCHANGE TREATMENT PROCESS , A
= pH neutralization

= Recovery of regenerant




Cyanide Treatment

Associated with metal plating

Treatment: Alkylchloerination

m 2 steps
= pH and ORP controlled



Cyanide Treatment Process
First Stage

Raise pH > 10 and chlorinate

+ NaOH + NaClOo<---> NaOCN +

Sodium Caustic Hypochlorite Sodium

Cyanide Cyanate ORP
measurements
indicate when

Really Bad Not so reaction is
Stuff!!!! Much complete



Cyanide Treatment Process
Second Stage

pH Is lower ~ 8 to 9
HIt withr moere caustic and hypochlorite

NaCNO + NaOH + NaClO <---> 4 4

ORP
NEESSIENENS
indicate when

reaction is
complete



Cyanide Treatment

Inspection §

ORP: set points?
pH & ORP'prebe calibration logs
For 455 compliance — separate sample point
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Variety of Pollutants

Membrane Tlechnology: — remoyves
polltutants based on molecular size

Microfiltration

Ultrafiltration

Nanofiltration

Reverse OsmosIs




Variety of Pollutants- Membrane
Technology

Permeate - effluent



Variety of Pollutants- Membrane

Technology
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Variety of Pollutants- Membrane
Technology

Inspection Q

IS membraned: correctly sized for pollutant
remoyal?

Membrane Regeneration?
s Freguency?

= Chemicals required?

= Where does regenerant go?




Waste Stream: Organics

Jreatment — wide range off compounds
= \Volatile organics
= Semi-volatile

= BOD' (starches, sugars, organic acids, glycols,;
alconols)

Applicability:

= Groundwater remediation

s Organic compound manufacturers
= Pulp and paper

= Industrial food processors



Organics - Air Stripping

\Volatile erganics
Groundwater remediation




Organics - Air Stripping

Inspection @

= Proper air flow
= Packing material fouling

= [reatment of gas
Thermal oxidation
Activated carbon




Organics — Activated Carbon

Wide range semi & volatile
OFganIcs

Often polishing step
Fixed beds in series
Enhance activated sludge




Organics — Activated Carbon

Inspection O

= Break throughi concerns

= (Carbon replacement/re-
activation freqguency:?

= Spent carbon fate?




Organics — Biological Treatment

Treatment — Biodegradable polltutants (BOD)
Applicability:

= Organic chemical'manufacturing

s Pulprand paper

s Large food/beverage processors

= Llarge breweries




Organics — Biological Treatment

Considerations
High capital & operating costs
[labor intensive
May need nutrient addition
Heavy: solids generation
Several technologies available
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Seqguencing Batch
Reactors — SBR

BIOREACTOR | MEMBRANE FILTRATION
11, harstion Bioroador ; [, Aeration Membrane System

- MBR
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http://www.esi.info/detail.cfm/Wehrle-Environmental/Sequenced-batch-reactor-SBR/_/R-34915_OX294TH

Organics — Biological Treatment

Inspection ‘

Operational legs
WAS/RAS rates
Process Control Equipment




Solids Handling

Many: treatment processes create sludge
= DAF

s Metal precipitation

s Biological treatment

May: be a hazardous — TCLLP' test
Dewaterlng reduces dlsposal costs
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Solids Handling

Vacuum: Drum

Diatomaceous Eartn

Slurry S z; .

. o8




Solids Handling

Belt Press



Solids Handling

Inspection‘ﬁ\

Where dogs filtrauw: goi (the wet
Stufi)?

Usuall solids guestions

s Hazardous? Destination?
Frequency? Manifest?




Pretreatment Technologies Conclusions

Many: types off treatment technoelogies.
Each based on waste stream characteristics.

You don't have to know: the right answers, just
Know! the right guestions.
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