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Table 1: Line headings with assessment parameters

Aspect Line
. Operating personnel water treatment facility 1
Health risk - —
Users of the reutilised water 2
Floor space required 3
[nvestment Structural engineering 4
costs Mechanical engineering 5
E+MCR technology 6
Economic efficiency Personnel requirement/costs 7
Energy requirement/costs 8
O[{eratlng Disposal of residues 9
costs
Operating resources (precipitants etc.) 10
Preventative maintenance costs 11
CH, emission 12
Effects on the Odour nuisance 13
environment through Sounds/noisiness 14
operation of the facility Aerosols 15
Insects (worms, flies etc.) 16
Operability/operating expenditure 17
Requirements on the i - ._ -
. Expenditure for preventative maintenance 18
operating personnel
Required training of operating personnel 19
Degree of mechanisation 20
Robustness 21
Process stability 22
Ability to influence the discharge quality operationally 23
COD/BOD elimination 24
S8 reduction 25
Ammonium 26
N]ﬁltl,lcm, Nitrate 27
elimination
Plant technology ) Phosphorus 28
& Discharge !
quality Viruses 29
(rrcrwrmcn( ' Reduction of | Bacteria 30
erformance;
P pathogens | protozoa 31
Helminths 32
Colour/Odour 33
Residual turbidity 34
Salting-up due to process 35
Accumulation of residues 36
Root irrigation 37
o Trickling irrigation 38
Irrigation technology -
Sprinkler/Spray systems 39
Flooding 40
Agricultural irrigation 41
Non-potable water (toilet flushing) 42
Types of use — -
Urban uses (irrigation, water for fire-protection) 43
Forestry irrigation 44
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Excample Matrix — mechanical treatment
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S Annex Assessment Matrix of Treatment Steps for Water Reuse
o
.
Mechanical treatment
TWechanecal Tealment
s pect e Seamentalion
] on m — | wihouifeccuton |
Fhalth risk eratng personne water trestment F!CI".}‘ 1 igh thandiing of chemicals 25 pmedum WO 27 [high [handing of chemecals) 25 |medium 28
Lisers of reused waber 2 ow (ol as pre-treaiment stage] E low [only as pre-realmertt siage| oW [disinfecd on Necessany| 27 low {oniy a5 pre-treatm ent stage | & oy (onty 85 pre-Teatment stage) 123
[Surface requirenmsant N 25 [lorer ow (27 Jhowe (004-0.08 M PT (5 o (0.02-D.04 me/PT) =
nedilim [400-1000 €4 + - [ |ediin [ Z50-1000 &PT setting riedivi (250-1000 €T 1ar R
rveskment | Siucural engreering * Ineosuiason 2 [pow (4001000 £4mrhY o 27 Jtonk + 1-50 €P T precipitaton) [ |setiing tank) >
ecmnical engnesrng 5 o 25 [hoe e d UM 27 [l 4 Jlovs ]
i sy [ =3 = o 27 [io 4 |lces 2]
Feenomic sffcency uirement / costs T _Jlow & lore oW 27 [ic 4 |lors
Cperat Echiuim [0 0117-0.017 ke |27 [medum [0 0050 013 Kb’} 0w 27 (0,00 Kutime) v (-0 D07 K]
ng =
casie gh 25 |medum ow 27 fhign 34 |rnedivm E
MESOUrcEs [preciplart eic. | gk 25 [hove [0 op Eralin g reso ross) T =7 |high 34 |l (1o operaning resources ]
Preverathie Mantenance costs 1 o 25 Plow e 27 Jlow 2 Jlcrw
ot (o wilh o Sesmentalion Icewe [Cmly i [ong SedFmerEaGn
_— _ Jtimes sight methane formatan Smes siight mesnane famation
(CH.-Emission 12 [none none ane: 27 lirrougn ;!ramnui: degradation  [°° |wwough :naelubcdagl adetion  |°°
Friec oo e an procaas possi foceas osepies
araiion of the rafnry dour masance, ioh 55 [migh 25 [iow il (58 [rmedium F
[Sounds J/ noisiess FN EAE 23 [iow T Jlow (23 [l )
Aerosals 5 low 23 Jlowr 23 Jrredium 2T [l (25 Jler 5
Insects (worms, fies_etc | igh 23 [high 23 [how T |medum (25 [ler 3
|Cperanlity fop onal expendiure 7 [medum | ERE 25 [redium 31 [medum EXN 3 21
Regquirements on [Preventadve malntenance expendiung 8 |medium ElES 25 [medium 31 |medum [ 21 [lors I!'
peratng personnely oo ired training for eperating personnels 13 |medium 23 flow o :r;gum.nmlmd parsamel =27 |medium 20 [ienw I?ﬂ
Cegres of medhanisaton =0 |low Fmedium 35 Jiow. 25 [nigh 7 medum ol [ =
[Fcbrsiness 21 _|high 25 Jhigh 25 [medum 7 |medum 7 [rgn =7
Frocess stabiity =2 |high 25 [high 25 [medum 7 [hign 7 |gh |
aikty to isfuence the discharge gualty operationally 23 |medum 25 [low 51 [iow 1 |medum 1 Jlor | X
R o N - . . m - 10 - medum ¢ nigh (55-75 % CODx . [mediem {26-35 % COD;
(COD S BOD diminabony 24 [medium (madmum §0 %) 25 |bow (maximmem 25 %) 25 [ow (= 10 % or < S0 mgi) 27 {4580 % BoD) 5 |apas BOD) £
EE reducton T |nigh (mamuim o0 Tl 2 [righ (55 o 2% [madum (- o0 % or = 10 mghy |27 |medum { nigh (G050 w1 [neohm (5568 ]
Mutrient ammonum 2% Jlow (ce 10 %) 24 Jlow (ca 10 i 4 [iow T Jhowr (=30 % 1 lcrw (=340 o 5
dimination joabe =7 _Ina indu ence: it ) 25 [no mAuence (0 Y} Exl 1 | influsnice {0 Yol 4 [no influence (0% 1 |3:
Discharge [pnosphoris =8 |high e | = 1 %) au 7 Jhign (7550 % medium ! low (=38 %) &
quality N Wi MESE 5 25 | low 1 |l H |no dateil 7 Jlaw {1 - 2 109 steps) o (0 - 1 bogl Steps)
[Plart bechnology [ireatment  [of bacharia 30 |low H |l H |no detel| 7 Jhow {1 - 2 log sheps) o (0 - 1 bogl steps)
[peerfor rathogens OOt 31 [los 34 [Iove 34 [0 detall 27 Jlow {1 - 2 | steps) ok (0 - 1 oy Steps]
mance) heiminths 2 |low 34 [l 34 |0 gt 27 Imeduim (1 - 3 hog Steps) o (0 - <1 10 SIEPE ]
low o Eh longer sedimentation o with longer sedimensation
Cotour { odour 33 |no inuence 25 [no influence 25 [noimfluence 27 [times odeur firough aneencbic 30 |Smes odour throwgh anasrabic =
processes possible) degradation processes possibde]
Hemcual urbedity 34 _|low 25 [medum =5 Pow 27 Jiow 34 |rnedium
Satting up dwe to treatment = :I‘_;:g'r:: Sanng mroua 25 |no nuence 25 |no miuence o7 |30 (=ang trcugh pecbiaton lag |noirnuence EN
o . X R - R o hign [730-2500 NPT -a} I [20-7 20 L(FT @)
Aocum ation of red dues % r;:e?g? I'.,‘.“;T'SP“'"(' 27 ':;:;"G L}“;r.m'“ﬁm“' 27 [ow 27 |ur-statdised, Nguld or un-stabilsad, bquid or
Rl . " 40-110 WFT &) dewassred sudge) 1540 PT a) dewatered shidge)
Ficot imgeaan =7 _|not surabie 25 [nol suliabie 25 [sultable 27 [reot sutable 0 |ned sultable 3
rigation fechnology Triceling imgation 23 _|not sukable 25 |not sullabie 25 |sultable 27 |t sutable 0 |nef suitable 3
[Sprniier / sprary sytems 35 |suitable [requires dsinfech 25 |nol suiteble 25 |suilable s uilsble [reguines denlecbon 0 |suiteble (requires disnfection 3
Floaaing 10 |suitable 25 |suitable 25 Suitsble 0 suitabie ¥
rca e irigation 1_|possivle 23 [rol recommended £ T |possible (55 [possibie 3
Types ofuse Mcr-polatee waler 125 Tollet Mushing) 12 |nol recommended 25 |nol possible 25 T [not recommended [55 [nof pussble =5
Iirmawn: USEs (€., (IMgadon waber 1or fire-profection | {3 |nol recomm erded 25 [nol possibie T |not recommended 20 |red pesshile 23
[Forestry imigaticn 14 _|possile 25 |possizle possitle (29 |possibie B
=
(VL]

R.Heidebrecht, DWA, 2017
[ ]

DWAC

Klare Konzepte. Saubere Umwelt.

1e1nads-yma



Example Irrigation DWA(J
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5.3.7 Lines 37-40 “Irrigation Technology”

In the case of a utilisation as irrigation water, it is stated for each treatment process, whether the treated water can be
employed using the given irrigation technologies.

Generally the solid matter concentration (e. g. expressed through the DS content) for irrigation facilities with very fine
elements or spray nozzles (as in the case of root or trickling irrigation), has to be very small and therefore a filtration is
recommended or is necessary.

For irrigation technologies with which a development and distribution of fine droplets and aerosol particles occurs (e. g.
through sprinkler systems), the treated water should additionally be disinfected in order to minimise health risks, e. g.
for field workers and neighbouring inhabitants.

Category Remarks

suitable possibly, however, limitations due to necessary
filtration or disinfection

less suitable requires filtration

not suitable

not relevant e. g. if employment as pre-treatment only takes place

R.Heidebrecht, DWA, 2017
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Trained Staff
Wastewater Technician

3 years dual training
since 1984



Germany: Qualification & Construction of
Wastewater Treatment Plants (WWTP)

No. of WWTP plants

DWAL

12000
1984/2002 Environmental Technician Family

10000 1. Water supply engineering technician
2. Wastewater engineering technicj
8000 3. Waste & recycling engineerin
4. Pipes, sewer and industry

6000
o 1968 till today DWA-Neighbourhoods
O for WWTPs, Sewers, Rivers, Landfill
4000 m
ety Since 1955 WWTP and Sewer Basic Course
2000 Wastewater (1 week theory, 2 weeks practice, ongoing)
. 1954 First DWA Working Group on training

1930 1937 1944 1951 1958 1965 1972 1979 1986 199

Year

Scource: Basic data from KA magazin, Nov. 2000 Page 183 Manfred Fischer, www.dwa.de
New data added and graph created by Ridiger Heidebrecht, DWA, 2014
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Training of Jordan Experts (GlZ) DWA(J

Klare Konzepte. Saubere Umwelt.

The 10 days in
class training
was combined
with field trips
around
Brunswick and
Berlin, Germany
and took place in
autumn 2016

BlZ 11.4 ,Water reuse” delivered state of the art technical content
modules and experiences
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