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Group Proposed  Units Description ; ¢
symbol 4 a @ a Q ©
“ N ] 2 o o
s = p < = )
wn) wn) o) [} O o}
< < < U] D ~
SCOD
SCH4 mgCOD/I Methane SCH4
SMEOL mgCOD!/I Methanol SBMET
H
SAC mgCOD/I Acetate SBSA
SPR mgCOD/I Propionate SBSP
SVFA mgCOD/I Volatile fatty acids SLF SA SAC
SF mgCOD/I Fermentable organic matter SF SBSC SF
SB mgCOD/I Soluble biodegradable matter SS SS
SINF,U mgCOD/I Influent soluble unbiodegradable organics N Sl SI Sus Sl
SE mgCOD/I Soluble unbiodegradable endogenous products
SU mgCOD/I Soluble unbiodegradable organic matter
SORG mgCOD/I Soluble organic matter
SH2 mgCOD/I Dissolved hydrogen SBH2
SH2S mgCOD/I Dissolved hydrogen sulfide
02
SO2 mgO2/l Dissolved oxygen SO SO SO DO SO2 SsO2
CCOD and XCOD
CINF,B mgCOD/I Influent slowly biodegradable colloidal matter XSC
CB mgCOD/I Slowly biodegradable colloidal matter
CINF,U mgCOD/I Influent unbiodegradable colloidal matter
CE mgCOD/I Colloidal unbiodegradable matter
CU mgCOD/I Unbiodegradable colloidal matter
CORG mgCOD/I Colloidal organic matter
XINF,B mgCOD/I Influent slowly biodegradable partliﬁlsr:ecgll'lgoaigg XSP
CXINE,B mgCOD/I Influent slowly biodegradable org::(ijc;éft(i)éljﬁg; XS XS XS
XINF,B,ENM mgCOD/I Influent CXINF,B instantaneously enn:ﬁ:f;)eign(zr;gos XENM
XADS,B mgCOD/I XINF,B,ENM adsorbed or produced from bic()jr:s;; XADS
XPAO,PHA mgCOD/I phfstg{]i‘:uEgg:r&}ﬁ:?:tﬂkgpg";;ie;éz'E:f‘:g)'sr)‘ XPHA SPHB XPHA XPHB
XPAO,GLY mgCOD/I Stored glycogen in PAOs XGLY
XOHO,PHA mgCOD/I Stored PHAs in OHOs
XGAO,PHA mgCOD/I Stored PHAs in GAOs
XGAO,GLY mgCOD/I Stored glycogen in GAOs
XSTO mgCOD/I Stored PHAs and glycogen XBT XSTO
XB mgCOD/I Particulate biodegradable organics
XINF,U mgCODI/I Particulate unbiodegradable organics fli’g][?uter:i
XE,OHO mgCOD/! Particulate unbiodegradable endogef?c.)rarcc);jﬁgz
Particulate unbiodegradable endogen. products
XE,PAO mgCOD/I 9 9 ph Oﬁq DAGS
XE mgCOD/I  Particulate unbiodegradable endogenous products XU ZE XE
XU mgCOD/I Particulate unbiodegradable organics Xl XI XI XI XI Xl

XORG mgCOD/I

Particulate organic matter
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Group Proposed Units Description = o
symbol N ™ 2 S
2 8 & ¢ I %
s = - < = a)
wn) wn) wn) [} O o}
< < < U] D ~
Organisms
XOHO mgCOD/I Ordinary heterotrophic organisms (OHOs) XB,H XBH XH  ZBH XH
XAOO mgCOD/I Ammonia oxidizing organisms ZBA XNH
XNOO mgCOD/I Nitrite oxidizing organisms ZBN XNO
XANO mgCOD/I  Autotrophic nitrifying organisms (NH4+ to NO3-) XB,A XBA XA XAUT
XAMO mgCOD/l Anaerobic ammonia oxidizing (ﬁpgn:nTS%(g JBAMO
XPAO mgCOD/I Phosphorus accumulating organisms (PAOs) XBP XPAO ZBP XPAO XPAO
XGAO mgCOD/I Glycogen accumulating organisms (GAQOs)
XMEOLO mgCODII Anoxic methanol utilizing methg:ggr?igmg —
XACO mgCOD/I Acetoclastic methanogenic organisms ZBAM
XHMO mgCOD/I Hydrogenotrophic methanogenic organisms ZBHM
XPRO mgCOD/I Propionic acetogenic organisms ZBPA
XSRO mgCOD/I Sulfate reducing organisms
XBIOM mgCOD/I Organisms (biomass)
Inorganics
XINEIG  mglSs/| Influent particulate inorganics (i):g::(j/i:rgi]a%tlzg
XORG,IG mgISS/l Inorganics that assoc%t:éihjgicl)]g;gr;écam;tg
XMAP  mglISS/I Struvite (magnesium ammonium phosphate) XSTRU
XHAP  mglISS/I Hydroxyapatite XHAP
XHDP  mglISS/I Hydroxydicalcium-phosphate XHDP
XFEP  mglSS/I Iron phosphate precipitates
XALP mglISS/I Aluminum phosphate precipitates
XMEP  mgISS/I Metal phosphate precipitates XMEP
XALOH mglSs/I Aluminum hydroxide precipitates
XFEOH mglISS/I Iron hydroxide precipitates
XMEOH mglSS/I Metal hydroxide precipitates XMEO
H
TME mgME/Il Metals (Al - Fe) CME
XPAO,PPL mgP/I Releasable stored phosphates in PAOs PPLO
XPAO,PPH mgP/I Non releasable stored phosphates in PAOs PPHI
XPAO,PP mgP/I Stored polyphosphates in PAOs XPP  XPP XPP  XPP
XIG  mglSS/i Particulate inorganic matter
XB_P mgP/l P content of particulate biodegradable organic XOP
matter
XU_P mgP/l P content of particulate unbiodegradable organic XIP
matter
CINF,IG mglSS/l Influent colloidal inorganics (excluding ci/t:ﬁ;ts)tlgs
CORG,IG mglISS/I  Inorganics associated to colloidal organic matter
CIG mglSs/I Inorganics present in colloidal matter
SNH4  mgN/I Ammonia (NH4++NH3) SNH SNH SNH SNH3 SNH4 SNH4
SNO2  mgNI/l Nitrite (HNO2 + NO2-) SNO2 SNO2
SNO3  mgNI/I Nitrate (HNO3 + NO3-) SNO3 SNO3
SNOX mgN/I Nitrite + nitrate  SNO  SNO  SNO SNO3
SPO4 mgP/I Inorganic soluble phosphorus (0-PO4 test) SP  SPO4 SPO4 SPO4
SPO4 + XMEP mgP/I Total phosphate (soluble P + metal-P) cPO4



avanaills dadaill ¢ avall Capall slial dossl gl Anllaall (ool T
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Group Proposed Units Description < o
symbol « - s &
— [a) o 9) I ©
- N [a2] o o
s = p < = )
wn) wn) (%] [} O o}
< < < U] D ~
SSO4  mglSss/I Sulfate
SCA  mgCall Calcium SCA
SMG  mgMg/I Magnesium Mg
SORG,IG mglSs/I Inorganics associated to soluble organic matter
XPAO’PP’C$ mglSS/I| Polyphosphate bound cations XPPCat
SCAT meq/| Other cations (strong bases) SCAT
SAN meq/| Other anions (strong acids) SAN
SN2 mg/Il Soluble nitrogen SNN SN2 SN2 SN2
mgCaCO3 -
SALK I Alkalinity SALK SALK
STIC mmolC/I Total inorganic carbon SHCO SCO2t
Water
SH20 mgH20/I Water SH20
SS
XORG_R mgVSss/I Volatile (organic) suspended solids (residue)
XIG_R mgISS/I Inorganic suspended solids (residue)
XT_R mgTSS/I Total suspended solids (residue) XTSS

1 ASML1: Henze et al. (1987)Note: 1) Since organic matter components in activated sludge models were expressed in COD units by

2 ASM2D: Henze et al. (1999)default, the proposed symbol for a variable name in this table is shown without the underscore to

3 ASM3-P: Rieger et al. (2001)COD is shown as SVFA). Similarly, components that contain essentially indicate COD units (e.g. SVFA

4 General ASDM: EnviroSim (2007)only nitrogen or phosphorus have no units specified in the variable name with units being indicated in
5 UCTPHO+: Hu et al. (2007)the Units column. 2) Some compounds that were not independent of variables shown in Figure 3.13

6 TUDP: de Kreuk et al. (2007)  were not illustrated in this Figure (e.g. as XINF,B,ENM and XADS,B that are related to CXINF,B).
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State variables  Units Influent Aerobic Effluent Combined variables Units Influent  Aerobic Effluent

S cha mgCOD/I 0 0.03 0.03 CoD SC coo  mgcoD/I 90 27 275

S mEoL mgCOD/I 0 0 0 X cop mgCOoD/I 184 2608 9.6

Sac mgCoD/I 15 0 0 T cop mgCoD/I 274 2636 37.0

Spr mgCOD/I 5 0.01 0.01 BODs S _Bops mgO,/| 46 1 1.2

Sk mgCOD/I 30 1.7 1,7 X gops  mgO,/l 80 973 3.6

SINFU mgCOD/I 25 25 25 T Bops mgO,/I| 126 975 4.8

Cineg mgCoD/I 15 0 0 Residue Xors R mgVsS/l 118 1775 6.5
& Xies mgCOoD/I 110 93 0,3 Xic_r mgISS/I 17 524 19
E X pacpHA mgCoD/I 1 12 004 X g mgTSS/I 135 2299 8.4
5 X oHo mgCOD/I 30 1318 48 Nitrogen STkn.N  mgN/l 17.3 33 33
= Xaoo mg COD/I 1 40.0 0.15 XTknn  mgN/I 9.7 191 0.7
;o X noo mgCOD/I 1 29.8 0.11 Trn  MgN/I 27.0 194 4.0
O Xawo mgCOD/I 1 185 0.07 TN mgN/I 28.1 198 8.3

Xpao mgCOoD/I 1 153.6 0.56 Phosphorus ~ Xp p mgP/I 1.8 1.7 0.01

X MEoLO mgCoD/I 1 17.1 0.06 Xup mgP/I 0.3 10.7 0.04

X aco mgCOD/I 1 7.3 0.03 Tor mgP/| 6.6 118 098

X umo mgCOD/I 1 8.6 0.03

Xpro mgCOoD/I 1 8.3 0.03

XNk mgCOD/I 35 681 25

X e.omo mgCODII 0 221 0.8 Cipall sba MU Gaiadll el a8 ddaatll el YI-Y Jgaa

K mglSS/I 0 0 0 I ol e lad ol

Xap mgISS/I 0.1 19 0.01 State variable Fraction of TCOD

X hop mgISS/I 0.1 0.0 0.0 Raw wastewater 1ry effluent

XpaopeL mgP/I 0 31 o1 Su 0.03 - 0.08 0.05-0.10

X pao e mgP/l 0 10 004 SVFA 0.0-0.08 0.0-0.11
E zw mgN/l % 18 18 SF 0.05-0.18  0.06-0.23
- Mg/l 01 02 02 CINFB 047-053  0.29-0.36
B 2”03 mgh/l Lo a4l XINF,B 016-019  0.29-0.36
g Spm mgP/I 2.2 0.55 0.55 XOHO 01 01
§ 5 ;‘; :gca” 66 66 68 XU 0.13 0.08
z gMg/l 12 1 11

Scat meg/| 25 2.4 2.4

San meq/l 3.0 3.0 3.0

Sha mgCOoD/I 0 0.3 0.3

Sh2 mgN/I 15 19 19

So2 mgO,/1 0.0 2.0 2.0

E€a () :PhoredoxX (uSsust aladl ClisSall (e aall 585 VE-v J<d
Hsia a3 VY Bl Ay die b 2 ol 0 sleall
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Wastewater characteristics:
1. Organic load: FSti (kgCOD/d)
Organic matter
2. Unbiodegradable particulate
COD fraction: fs'up
3. Nitrogen load: FNti (kgTKN-N/d)
Nitrification 4, Nitrifier pmax

5. Wastewater temperature

Nitrification/ 6. Influent RBCOD fraction

—_— ?g%kgOZId)

Mass TSS in reactor:
MXt (kgTSS)

Anoxic mass
fraction: fxd 4
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8. Sludge Reactor Clarifier
settleability P concentration: X models

Kinetic parameters:

en demand: Reactor

volume: Vp FXe

FO2 SST

area:
I Asst

Sludge production:
FXt (kgTSS/d)

Reactor volume: Vp

v

FXt SST

2

Recycle: High (1:1)

Denitrification

Sludge
i age
6. Influent RBCOD fraction
EBPR

Effluent NO3

v
Anaerobic and anoxic mass fractions:
fxm = fxa + fxd

Effluent NO3 and PO4

7. Phosphorus load: FPti (kgP/d)
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