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.'iI;l1 (15 fII::LLUU) "l-.llwfllJPhmJ.lul'fl1ud

1.1 "l-.l'flilJ1tJVlinn1nJT::L~W Water footprint 'D'fl-.lt.JfllnrlCU'Vl ~1'lWn1TUT:;L~w1~LLtJ-.lUT::LflVl'D'fl-.lJ1'fl'flmUW~UT::L1Wl

1n~'fl111~W'flilJ1tJn1rn1 Water footprint 1u'l-D'uT::LtJ"IIW(5 fII::LLUU)

1.2 Sharon LL~:: Anammox;i'fl tl::h ~-.l'flilJ1tJL~tJlf-.lL'DU (3f11::LLUU)

1.3 n1T~hLWWn1T Groundwater Recharge with Reclaimed Water ij~i: "l-.l'flfilJ1tJLl11tJlf-.lL'DU (3 fII::LLUU)
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'li1l;!2 (15 fiI::I.L\I\I) "'l1nmml'l~tl-3lichwri).J~WlJ1'DWI'lABC LL~:; D LV:tlrl14'l'lfl11 Bromate lWJ1~-3LLfll'l-3lwXtJ~ 1 ~-3LLfll'l-3

1l11l11t'l'lWlItl-3 Bromate lWJ1~1,.hwm1U1UI'll?1tlJ1 Bromate lWJ1 i'ilWm1U1UI'l l?1'ilL'l~1lwm1V11'l~'il-3lichwri).J~wi

3 kg LL~:;'ii11l11m11V1~LvhrilJ 13 L1h 'IIIi1l 2 Bed Volume (BV)/h(lurchwri).J~wIJ1Yln'Dwl'liiPl'l1).JVlW1ut.iWlvhrilJ

400 kg/m
3

200 250 soo 35() 400

_ U.M

~e (J.lt='i'
; OA
E
c!
- 0,2

•AM

WI) 150

~. ~
"'OAC A

- ...GACB
-.-OACC
--GACD

,.L
450

Tin. ofopenti<X1 (h)

pJ~ 1 Effect of GAC types on bro 11ate removal

...4l1li11"".,m a.I Pi1l'l,Jif
1. ti1w'Dwl'lll'liJtJ1:;~V1fif11Y'llwm1rl14'l'lfl11 Bromate ~~~~I'l

2. 1:;lJlJrl14'1'l Bromate 1I'il-3tN-31WUlA-3V1;j-3~-3iJJ1L~fJ 100 m
3/day LL~:; Bromate LvhrilJ 50 mg/L ~'il-3m1rl14'1'l Bromate

lWJ1~-3llXLVI~'ilW'ilfJn~' 5 mg/L tl'lfJliti1Wri).J~WlJ1'DWI'lD ~-3iJT1Pl1L~).J1:;fl).J~ql'l "'l-3V11

- The design bed volume, m
3

- The design mass of carbon required, kg

- The breakthrough time in days

3
- The breakthrough volume. m
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Cation Cone., Anion Cone.,

mg/L mg/L

Ca2+
80.2 HC0

3
' 300.1

Mg2+
20.9 cr 82.0

Na+ 45.4 N0
3
' 43.0

K+ 15.5 F- 15.0

•

•

•
•

).J'H~r).JL2Hlflll'fl..:J Ca = 40.08, Mg = 24.31, Na = 22.99, K = 39.09, H = 1.00, C = 12.011, 0= 15.99, CI = 35.45,

N =14.00, F =18.99

Approximate selectivity scale for anion on strong-base ion exchange resin 'lI'fl..:J

HC03' = 0.4, cr = 1.0, N0
3

' = 4.0, F' = 0.1

XA+ LLfl:-: XB+ ;l'fl equivalent fractions 'lI'fl..:J A LLfl:-: B LWt'l1Tfl:-:fl1U

x'A+ LLfl:-: x"B+ ;l'fl equivalent fractions 'lI'fl..:J A LLfl:-: B LW resin

X"B+ =: KA+ > B+ XB+
l-X"B+ l-XB+
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'Jitl; 4 (20 111::1.1.\1\1) '1n'Jj'tll;lfi~ihVl'u~L""l ..:n...1r111) Aerobic residence time (hours) 2) Anoxic residence time (hour)

3) Recycle ratio LLfi::: 4) ReactorVolume (m
3

) 'JJtl-lf:::1J1J1.J1lr~J1L~f.JLLlJ'J Combined nitrification/denitrification

n1'MUfI'Li
Influent BOD=300 mg/L

Influentammonia =30 mg/L as N

Effluentammonia = 2 mg/L as N

Effluent nitrate =5 mg/L

Temperature=15°C

Yh =0.55 mg VSS/mg BOD

-1
Kd(15 0 ) =0.04 d

UON(15 0 ) =0.035 mg N03-N/ mg VSS-d

DO in aeration basin =2.0 mg/L

Xa == 2500 mg/L MLVSS

8c =9 d for nitrification

Vaerobic =0.60

fvss=0.8

Flowrate =200 m
3/hour

_R= (NH/ -N)o·(NH/ -N)e -1
(N03- -N)e

B' - Be- ---
c V

aerobic

-B= B'cYh(So-S)
a Xa[l + kdfvSS'B'cl
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...; 5 (10 AtLL'U'U) 'f)'lI'l'lt'Q"'~lin'fl'l~t1'\i1ft-.l'\ild-.lij 10 -B'u LLPift:::-B'uij~ru'lu~'f)-.llin~-.l~u 80 ~'f)-.l ~U1vl'lr'f)'lI'l'lTPf'f)-.lfi'lT

ur:::Li:iuuhn n.lJ'l~-.l,..'ln'f)'lI'l'lTL~'f)th,J'll1f LuuJ'lluintl'lTnt"'t1l1f,j''f)J,;f~~n'l'\ilU'" 1~ ,..-.l'\il'lrj'ltJ1J,J'ln.lJ'l~-.l~W'l nflUJ,J'll;]lm,J

luintmni:iur:::J,J'l n.lLvh1r (m
3

/ day) LLft:::;i", LUUT'fltlft:::Lvh1r'!J'f)-.lJ'l~-.l~I'\iIJ,J"',..'ln'fl'lI'l'lT

n''M'UllIl,r

- Number of one-bedroom units = 30. Average apartment occupancy 1.5 persons

- Number of two-bedroom units = 36, Average apartment occupancy 2.5 persons

- Number of three-bedroom units = 14, Average apartment occupancy 4 persons

Household size Mean consumption for Cloths Standard deviation,

(Number of Resident) washing, Ucapita-day Ucapita-day

1 71 56

2 62 40

3 56 38

4 47 23

5 49 24

Use Unit water use. Ucapita-day

Toilets Flushing 65

Showers 48

Faucets 42

Leaks 38

Other domestic 5.7

Baths 4.5

Dishwashers 3.8
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'1'U~ 2 (20 A::LL'U'U) " .•lfIl' ~1I.1tt'·inj
~ J' 'l ~ :::l 'l .. 'l"1. ",umrn..l31W WmTLJll'lnW "'Hft'tln 'lInr::U'1WmT

~~ LL/Wlt\''il2J~1l1l::h''l~'tltiu1m.J1'l~L-D1'l"l (6 A::LL'U'U)

Advanced cxidation processes ~1",fU~1WYl1~~1w'iI"\'1nTT2J

2. 'lwnr::U'1Wn11r..Jfl (;) 'lW'Q(;)t'l1",nTnJLh,'J1'lwm f'lM L'fIw 'qLJI t'l1",n T:·1.J LLt.lTXt.l1l1",1TYl ::Lft ~(;)t'l1",n TT1.Jt.l1;2JJ1~W..
'fJlJIt'l1",nTT2JtJ1~W1T1 t'hw.J1n"l::ri1l'l~Ln~\h~m.fi2J1tu2J1 n iif'l'112J~ nt.lTfI'lwXt.ltI'tl~t'l11~WYl1Ufi1lW,h~~~ fI1T"l::,l1.. .. ..
f1T:::U'1Wn1T'fl'flnijjL~-nwiw~~lt.1'l,nwfI1nhul'l\'hL~tJL",fhtr\.lyh\.li:iLL\.l'1i~~'tl!h~h'"l~'ilfiu1tJWT'tl1.JtJni'1'tl!h~t.IT::n'ilU

(7 A::LL'U'U)

~~----'---~============~---~
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3. 'llXU'n;;m:t1tlfiU1tmflln'l'\.,lmrn1fl1t.lft11':a'\.,lyi;.t.l1l..lthftt.l;)'lt.lnf~'lUmftltln' Lt'1'lll..lil..l~"U.J1'llXL-h'1'l/Oj (7 f1tu. 'U'U)


