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University of Missouri Extension Service. 1997. Residential Sewage)

.Lagoon Systems: A Homeowner’s Guide to Installation and Maintenance

J Length = 2103 times vt ! (http://muextension.missouri.edu/explorepdf/envqual /wq04042. pdf)

D = Liquid depth (0.2 D = 20% of total liquid depth)
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Treatment objective Treatment process Treatment methods
Suspended solids Sedimentation Septic tank
removal Free water surface constructed wetland
Vegetated submerged bed
Lagoons
Septic tank effluent screens
Filtration Packed bed media filters®
Mechanical disc filters
Soil infiltration

Soluble carbonaceous Activated sludge Extended aeration

BOD and ammonia Fixed film activated sludge

removal Sequencing batch reactors
Fixed film aerobic bio-reactor Soil infiltration

Packed bed media filters®
Trickling filter

Fixed film activated sludge
Rotating biological contactors

Lagoons/wetlands Free water surface constructed wetland
Nitrogen removal Biological nitrification/ Activated sludge (nitrification only)
denitrification Sequencing batch reactor (only if designed with

certain operating modes)

Fixed film bio-reactor (nitrification only)
Recirculating media filter

Fixed film activated sludge (nitrification only)
Anaerobic upflow filter (denitrification only)
Anaerobic submerged media reactor (denitrification)
Submerged vegetated bed (denitrification)

Free water surface constructed wetland

Ion exchange Cation exchange (ammeonium)
Anion exchange (nitrate)
Phosphorus removal Adsorption Soil infiltration

TIron-rich packed bed media filter
Sequencing batch reactor (only if designed with
certain operating modes)

Pathogen removal Filtration/predation/inactivation |Soil infiltration

(bacteria. viruses, and Packed bed media filters®

parasites) Disinfection Hypochlorite feed
Ultraviolet light

Grease removal Flotation/adsorption Grease trap

Septic tank
Mechanical skimmer
Aerobic biological treatment” All types

?Including dosed systems: granular [sand. gravel. glass]. peat. textile. foam.

®Incidental removal will occur, although overloading is possible.
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Minimum

Reference method of

Parameters Concentration percentage of
reduction (1) measurement
Homogenized.
unfiltered, undecanted
Biochemucal sample. Determination
oxvgen demand 70-90 of dissolved oxygen
(BOD:; at 20 25mg/1 0, 40 under Article 4 before and after five-
°C) without (2) day mncubation at 20 °C
nitrification (2) =1 °C. in complete
darkness. Addition of a
mtrification mhibitor
. Homogenized.
Chemical e _ unfiltered, undecanted
oxvgen demand | 125 mg/1 0O, 75 :
/ ~( CoD) - - sample Potassium
' dichromate
- Filtering of a
o representative sample
35me1(3) %0 (3) through a 0.45 um filter
35 under Article | 90 under Article 4 %eﬁb(ngd Bg;?fn act
A4 o) - &
Total suspended 4 (2) (more than | (2) (more than 10  Centrifuging of a
e 10000 pe.) 000 pe.) =
Solids representative sample
60 under Article | 70 under Article 4 (fqu at least ﬁvel nunutes
1 (M (7 00O M (9 000 with mean acceleration
30(6)1)(; ;)00 10 1(;2 gh 000-10000 of 280010 3200 g).

drying at 105 °C and
weighing

(1) Reduction 1n relation to the load of the influent.
(2) The parameter can be replaced by another parameter: total organic carbon




Mimmum
Parameters Concentration percentage of
reduction (1)

Reference method
of measurement

2 mg/l

(10 000 - 100 000 Molecular absorp-

Total phosphorus p-e.) 80 tion  spectropho-
1 mg/l (more than tometry
100000 p. e)
15 mg/l
(12())(22)' 100 000 Molecular absorp-
Total mitrogen (2) P& 70-80 tion  spectropho-

10 mg/1 (more than fometry

100 000 p.e) (3)

(1) Reduction in relation to the load of the influent.

(2) Total nitrogen means: the sum of total Kjeldahl-nitrogen (organic and ammomnia
nitrogen), nitrate-nitrogen and nitrite-nitrogen.

(3) These values for concentration are annual means as referred to 1n Annex I. para-
graph D .4{c). However. the requirements for nitrogen may be checked using daily
averages when 1t 1s proved. 1n accordance with annex I. paragraph D.1, that the
same level of protection 1s obtamned. In this case. the daily average must not exceed
20 mg/1 of total nitrogen for all the samples when the temperature from the effluent
mn the biological reactor 1s superior or equal to 12°C. The conditions concerning the
temperature could be replaced by a linutation on the time of operation to take ac-
count of regional climatic conditions.
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COMPOSITE Minimum Percentage of Re-
PARAMETER | UNIT SAMPLE duction (1)
(24 HOURYS)
BOD: mg/L 70-90
40 under Article 4 (2)
COD mg/'L 300
TSS mg/L 100
N mg/'L 10
TP mg/'L 1
01l and Grease mg/L 10 -
TCr mg/'L 1 -
cr mg/'L 0.5 -
Pb mg/'L 1 .
TCN mg/'L 0.5 -
Cd mg/L 0.1 (3) -
Fe mg/L 10 (3) -
F mg/L 15 (3) -
Cu mg/L 3(3) -
Zn mg/'L 5(3) -
Hg mg/L 0.05 -
Bioassay 10 -
PH 6-9 -

(1) Reduction 1n relation to the load of the influent.

(2) The parameter can be replaced by another parameter: total organic carbon

(TOC) or total oxygen demand (TOD) 1f a relationship can be established between
BOD: and the substitute parameter.
(3) 2-hour composite sample
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INDUSTRIAL DISCHARGES DIRECTLY INTO
WATER BODIES

:

WASTE WATER TREATMENT

Emission limit values:
Urban VW aste Water Directive (Tor agro-food
industry discharges)
IPPC Directire (Prevention a sowce principle,
sefting of emission limit values based on BAT)
Dangerous substances dractive and daughter
directives

Sewanqe sudge:
Urban W asie Water Drective
Sewsage Sludye Directve
IPPC Directive

;

DISCHARGE OF TREATED WASTE WATERTO
WATER BODIES

Measuring and monitoning:

Bathing Water Directive {for bathing areas)
Forthcoming \Water F ramework Directive {general
oblgation to morntor water bodies)

Achieving water quaity standards:

Bathing Water Directive (for bathing areas),;
Fothcoming Water Framework Directive
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Person Loads in various countries

kg/(capita-y)
Brazil Egypt India Turkey us Denmark Germany
BOD 20-25 10-15 10-15 10-15 30-35 20-25 20-25
SS 20-25 15-25 15-25 30-35 30-35 30-35
N-total 3-5 3-5 3-5 5-7 5-7 4-6
P-total 0.5-1 0.4-0.6 0.4-06 0.8-1.2 0.8-1.2 0.7-1

ine Course on Biological Wastewater Treatment: Principles, Modelling and Design

hapter on Wastewater Characterization presented by Mogens Henze
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