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Typical composition of untreated domestic wastewater

	
	
	Concentration

	Contaminant
	Unit
	Weak
	Medium
	Strong

	Solids, total (TS)
	mg/L
	350
	720
	1200

	Dissolved, total (TDS)
	mg/L
	250
	500
	850

	Fixed
	mg/L
	145
	300
	525

	Volatile
	mg/L
	105
	200
	325

	Suspended solids (SS)
	mg/L
	100
	220
	350

	Fixed
	mg/L
	20
	55
	75

	Volatile
	mg/L
	80
	165
	275

	Settleable solids
	mL/L
	5
	10
	20

	BOD5
	mg/L
	110
	220
	400

	Total organic carbon (TOC)
	mg/L
	80
	160
	290

	Chemical oxygen demand (COD)
	mg/L
	250
	500
	1000

	Nitrogen (total as N)
	mg/L
	20
	40
	85

	Organic
	mg/L
	8
	15
	35

	Free ammonia
	mg/L
	12
	25
	50

	Nitrites
	mg/L
	0
	0
	0

	Nitrates
	mg/L
	0
	0
	0

	Phosphorus (total as P)
	mg/L
	4
	8
	15

	Organic
	mg/L
	1
	3
	5

	Inorganic
	mg/L
	3
	5
	10

	Chlorides
	mg/L
	30
	50
	100

	Sulfate
	mg/L
	20
	30
	50

	Alkalinity (as CaCO3)
	mg/L
	50
	100
	200

	Grease
	mg/L
	50
	100
	150

	Total coliform
	no/100 mL
	106-107
	107-108
	107-109
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IMPACT OF FLOW VARIATION

SCREENING

1. PARALLEL BARS-RODS

2. WIRE CLOTH

HAND -MECHANICALLY CLEANED
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DISCRETE PARTICLE SETTLING

Selection of particle (d)

Estimation of Vc

Q=A*Vc

Vc=overflow rate m3/m2/day
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1. AIR INJECTION -LIQUID UNDER PRESSURE (DAF)

2. AERATION AT ATMOSPHERIC PRESSURE

3. VACUUM APPLICATION

FILTRATION
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PARTICLE REMOVAL MECHANISMS

CHEMICAL PRECIPITATION

CHEMICALS USED



ALUM Al2(SO4)3


FERRIC CHLORIDE FeCl3
LIME Ca(OH)2
ACTIVATED CARBON ADSORPTION
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LIGHT

MECHANICAL MEANS

BIOLOGICAL PROCESSES

OC(CHONS)+M/O+O2---CO2+NH3+M/O

M/O+O2----CO2+H2O+NH3+ENERGY

IMPORTANT PARAMETERS
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F/M (kg FOOD/DAY/kg M/O)
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STABILIZATION

DIGESTION (ANAEROBIC-AEROBIC)

COMPOSTING

CONDITIONING

DISINFECTION

DEWATERING

HEAT DRYING

LAND APPLICATION

NATURAL TREATMENT SYSTEMS

Slow rate

Rapid infiltration

Overland flow

Wetland application

Floating aquatic plants

Comparison of expected effluent quality of treated water from slow-rate, rapid infiltration, and overland-flow natural treatment systems

	
	Value, mg/L

	
	Slow-rate
	Rapid infiltration
	Overland-flow

	Constituent
	Average
	Maximum
	Average
	Maximum
	Average
	Maximum

	BOD
	<2
	<5
	2
	<5
	10
	<15

	Susp. Solids
	<1
	<5
	2
	<5
	15
	<25

	Ammonia-N
	<0,5
	<2
	0,5
	<2
	1
	<3

	Total N
	3
	<8
	10
	<20
	5
	<8

	Total P
	<0,1
	<0,3
	1
	<5
	4
	<6


Comparison of design features of alternative natural treatment systems

	Feature
	Slow-rate

Type 1
	Slow-rate

Type 2
	Rapid infiltration
	Overland-flow
	Wetland application
	Floating aquatic plant

	Application techniques
	Sprinkler or surface
	Sprinkler or surface
	Usually surface
	Sprinkler or surface
	Sprinkler or surface
	Surface

	Annual hydraulic loading, ft/y
	5,6-20
	2,0-6,7
	20-300
	24-186
	18-60
	18-60

	Area required, ac/(Mgal/d)
	56-200
	170-550
	3,7-56
	6-45
	18-62
	18-62

	Minimum preapplication treatment provided
	Primary sedimentation
	Primary sedimentation
	Primary sedimentation
	Screening
	Primary sedimentation
	Primary sedimentation

	Disposition of applied wastewater
	Evapo​transpiration and percolation
	Evapo​transpiration and percolation
	Mainly percolation
	Surface runoff and evaporation with some percolation
	Evapo​transpiration percolation and runoff
	Some evapo​transpiration 

	Need for vegetation
	Required
	Required
	Optional
	Required
	Required
	Required


Comparison of site characteristics for natural treatment systems

	Characteristics
	Slow-rate
	Rapid infiltration
	Overland-flow
	Wetland application
	Floating aquatic plants

	Climatic conditions
	Storage often needed for cold weather and during precipitation
	None (possibly modify operation in cold weather)
	Storage often needed for cold weather and during precipitation
	Storage may be needed for cold weather
	Storage may be needed for cold weather

	Depth to groundwater
	2-3 ft (minimum)
	10 ft (lesser depths acceptable where underdrainage is provided)
	Not critical
	Not critical
	Not critical

	Slope
	Less than 15% on cultivated land; less than 40% on forester land
	Not critical; excessive slopes require much earthwork
	Finish slopes 1-8%
	Usually less than 5%
	Usually less than 5%

	Soil permeability
	Moderately slow to moderately rapid
	Rapid (sands, loamy sands)
	Slow (clay, silts and soils with impermeable barriers)
	Slow to moderate
	Slow to moderate


Principal steps in the design of natural systems

	Slow-rate
	Rapid infiltration
	Overland-flow
	Constructed wetlands and floating aquatic plants

	Site evaluation and selection
	Site evaluation and selection
	Site evaluation and selection
	Site evaluation and selection

	Determination of pretreatment level
	Determination of pretreatment level
	Determination of pretreatment level
	Determination of pretreatment level

	Crop selection
	Selection of distribution method
	Selection of distribution method
	Vegetation selection and management

	Distribution system selection
	Determination of design hydraulic-loading rates
	Determination of system design parameters
	Determination of design parameters

	Determination of loading rates
	Determination of design operating cycles
	Determination of storage requirements
	Vector control measures

	Determination of land area requirements
	Determination of land requirements
	Calculation of land area requirements
	Detailed design of system components

	Determination of storage volume requirements
	Layout of infiltration area
	Layout of system components
	Determination of monitoring requirements

	Determination of monitoring requirements
	Layout and sizing of effluent recovery system
	Selection of cover crop
	

	
	Determination of storage requirements
	Detailed design of system components
	

	
	Determination of monitoring requirements
	Determination of monitoring requirements
	


WASTEWATER RECLAMATION-REUSE

	Wastewater reuse categories
	Potential constraints
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	Crop irrigation
	

	Commercial nurseries
	

	Landscape irrigation
	Surface and groundwater pollution if not properly managed

	Park
	Marketability of crops and public acceptance

	School yard
	Effect of water quality, particularly salts, on soil and crops

	Freeway median
	Public health concerns related to pathogens (bacteria, viruses, parasites)

	Golf course
	Use area control including buffer zone. May result in high user costs

	Cemetery
	

	Greenbelt
	

	Residential
	

	[image: image3.wmf]Industrial recycling and reuse
	

	Cooling
	Constituents in reclaimed water related to scaling, corrosion, biological

	Boiler feed
	growth and fouling

	Process water
	Public health concerns, particularly aerosol transmission of

	Heavy construction
	pathogens in cooling water
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	Groundwater replenishment
	Organic chemicals in reclaimed wastewater and their

	Salt water intrusion control
	toxicological effects. Total dissolved solids, nitrates, and

	Subsidence control
	pathogens in reclaimed wastewater
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	Lakes and ponds
	Health concerns of bacteria and viruses

	Marsh enhancement
	Eutrophication due to N and P in receiving water

	Streamflow augmentation
	Toxicity to aquatic life

	Fisheries
	

	Snowmaking
	

	[image: image6.wmf]Nonpotable urban uses
	

	Fire protection
	Public health concerns on pathogen transmitted aerosols

	Air conditioninng
	Effects of water quality on scaling, corrosion, biological growth, fouling

	Toilet flushing
	Cross-connection
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	Blending in water supply
	Constituents in reclaimed wastewater, especially trace organic

	Reservoir
	chemicals and their toxicological effects

	Pipe to pipe water supply
	Aesthetic and public acceptance

	
	Health concerns about pathogen transmission, particularly viruses
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